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Displacement, 9,700 tons. Speed, 22 knots. Bunker Capacity, 1,500 tons. Armor: Belt, 4 mches; topeides, 4 inches; deck, flat, 2 mches; slopes, 3 inches. Armament: Fourteen Ginch E, Fy 
eighteen 3-inch R. F.; twelve 3-pounder semi-antomatic ; four 1-pounder automatic ; two 3-inch field guns ; two 0.30-caliber machine guns; eight 0.80-caliber automatics, Complement, 045, 


PROTECTED CRUISER “MILWAUKEE,” LAUNCHED SEPTEMBER 10, AT UNION IRON WORKS, SAN FRANCISCO. 
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Dinpiacoment, 16,000 tons. Speed, 18 knots, Coal Supply, 2,200 tons. Armor 1 Belt, Ll inches to 4 inches; easemates, 7 inches ; main turteta, 12 rnches ; secondary turrets, 8 inches ; deck, inches. Armament: 
Four 12-inch, eight 8-inch, twelve 7-inch, twelve 3inch rapid-fire gune, 26 smaller guns. Torpedo Tubes, 4 submerged, Complement, 403, 


BATTLESHIP “CONNECTICUT,” LAUNCHED SEPTEMBER 29, AT THE BROOKLYN NAVY YARD.—{Sce page 231, 
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WARSHIP CONSTRUCTION IN GOVERNMENT YARDS 

The fact that the first large battleship to be con 
structed in a government yard has been built in the 
same time as that required to construct a sister ship 
in what is probably the best equipped private yard in 
ihe. United States, is a matter that is giving the Navy 
Department no little satisfaction; for it has disposed 
effectually of the popular belief that warship construc- 
tion in & government yard was necessarily tedious, 
costly, and poorly done. 

How it has come about that such an impression ex 
ists is a question that takes us back to the day of the 
Luilding of the “Maine” and the “Texas.” Both of 
these vessels were long in construction, the cost of 
which was very high; but this is explained by the fact 
that when they were built, our navy yards were suffer- 
ing from very serious political interference, and 
were burdened with a large number of employees 
who had gained their entrance to the yards through 
political influence, and regarded their positions as of 
that kind in which a minimum amount of work is to 
be done for a maximum amount of pay. To turn out 
efficient work under such circumstances, especially in 
the difficult art of warship construction, was a simple 
impossibility—as the various naval constructors soon 
found out to their sorrow Moreover, when the 
“Maine” and the “Texas” were built, warship 
construction was in its infancy in this country, and 
the navy yards were but poorly equipped for the task, 
much of the plant being quite out of date 

To-day, however, we have changed al! that 
largely to the energy and courage.of the late Chief 
Naval Constructor, our navy yards have been entirely 
emancipated from political control, new drydocks, 
buildings, and plants have been built and installed, 
until to-day our best yards, and notably that at Brook- 
lyn, are in first-class condition, and capable of turning 
out the very best work. 

The Bureau of Construction and Repair, 
it felt that it was in condition to hand!e warship con- 
siruction to advantage, began to urge strongly 
the Secretary of the Navy the advantage of construct- 
ing some of our new ships in government yards. The 
principal arguments in favor of such a course were, 
firat,-that the private builders, who were showing a 
great lack of diligence in the prosecution of their con 
tracts for new ships, would be stimulated to greater 
activity if they knew that ships were being built in 

ument yards, and a new standard of expeditious 
work tnbpeby set up. Another, and not less important 
object aimed at, was to insure that the full working 
staff of the navy yard would be constantly employed at 
ali seasons of the year. Hitherto the navy yards had 
labored under the great disadvantage that when the 
regular repair work was completed, it became neces- 
sary t@ discharge a large propoition of the working 
force. The mechanics thus set free scattered in search 
of work, and in the following season, when repair work 
became active, it was necessary to gather a new force, 
which had to become acquainied the plant and 
the general working of the navy yard betore the best 
results could be secured. Now, it was judged that by 
having one or more new ships always on the stocks, 
the necessity for discharging any of the force, when 
repair work slackened, would be removed, inasmuch as 
it could be transferred to new construction. 

It is now nearly two years since the new regulations 
were put in force, and it was decided to put them to 
a searching test by ordering the construction at the 

. Brooxiyn navy yard of one of the largest battleships 
ever built for any navy. At the same time, the contract 
for a sister ship was placed at the private yard of the 
Newport News Shipbuilding Company, one of the most 
completely equipped plants in the world. 

The results have exceeded the most sanguine expec- 
tations of the Navy Department, for, in spite of the 
disadvantages under which the Brooklyn navy yard 
labored, owing to the fact that it had to build entirely 
new ways and erect a large cantilever traveling 
crane before the keel of the vessel could be laid, the 
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“Connecticut” has been built in about the same time, 
namely, eighteen months, as was the “Louisiana,” while 
both the time of construction and the cost of the ves- 
sel have been considerably less than was estimated at 
the time the order for the vessel was given—and this 
in spite of the fact that the hours of labor are shorter, 
and the pay is higher in government than it is in 
private shipyards. 

The Screntiric American has always been a strong 
advocate of the policy of building some of our new 
warships at government yards, and therefore it gives 
us particular pleasure to congratulate the naval con 
structors on the excellent results that have been 
achieved in the case of the The effect 
of the new policy on the private shipbuilding firms of 
the country has been everything that could be desired. 
There has been a notable acceleration in the rate of 
construction, “Louisiana” having been launched in 
eighteen months from the date of the laying of the 
keel, no than 7,000 steel being worked 
hull at that 
previous work, 
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THE CHALLENGE CUP MOTOR-BOAT CONTEST. 
The races for the Gold Challenge Cup of the Ameri- 
Association, which are being run off as 
have proved that the development of 
motor boat in this country has progressed to a 
point at which it can compare in point of speed and 
reliability with the fastest of the European craft. In 
saying this it fair to state, however, that many 
of the boats are carrying engines of foreign make, and 
to this extent the performance is robbed of much of 
its purely American character. In the lines of the 
boats, and the design of their propellers, however, both 
the highest importance as affecting the 
even of these diminutive craft, the contestants 
are the product of our own builders. 
In the first day’s race, intended to be over a 32-knot 
course from the Columbia Boat Club House, West 85th 
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will be share 
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elements of 


speed, 


Street, up the Hudson and back, but actually measur 
ing ‘27.25 knots, the best performances were those ot 
the winner, Mr. W. K. Vanderbilt's “Mercedes VI.,” 
and the “Vingt-et-un,’ which made the highest speed 
over the course. The “Challenger,” which has just 
returned from her unsuccessful quest of the Harms- 
worth Cup in England, was the scratch boat, and she 


minutes 17 seconds; “Speed- 
“Mercedes,” U. S. A., 20 
56 sec- 
“Shoot- 
minutes 


allowed “Vingt-et-un” 10 
way,” 19 minutes 20 seconds; 
minutes 5 seconds; “Macaroni,” 26 
“Mercedes VI..” 31 minutes 12 seconds; 
minutes 29 seconds; “Flip,” 32 
“Marcirene I1..” 56 minutes 55 seconds; 
minutes 17 seconds. The first 
the line was to be the winner. The “Merce- 
des VI." steered by Mr. Vanderbilt, proved so speedy 
that the first to overtake the mark boat, 
which had to drop anchor at once, in order to furnish 
a turning point. The “Mercedes VI.” finished first, 
covering the course at a speed of 23.07 miles an hour 
The “Vinget-et-un,.” which finished fifth, made the best 
speed, averaging 24.76 miles an hour. The second race 
many of the smaller 


minutes 
onds; 
ing Star,” 31 
17 seconds; 
and “Josephine,” 59 
to cross 


she was 


was run off in a nasty sea, and 

boats shipped so much water that they had to stop to 
bale out, the “Mercedes VI.,"" which was the first 
around the mark, being one of these. The “Vingt-et 


her 
the 


thanks to 
covering 


un” came through in splendid style, 
high freeboard, and careful handling, 
course at an average speed of 25.36 statute miles per 


hour. This performance is particularly gratifying be- 
cause of the fact that she carries an American-built 
engine. This speed brings the American record within 


less than a mile of the 26.25 miles an hour recently 
made at Monte Carlo by the “Trefle-a-Quatre.” In 
both races the “Challenger,” as the result of some de- 
fect in her thrust block, did not go over the course. 
>-+e-s> _— 

WATER VERSUS STEAM POWER. 

Steam power is going out of fashion. Water power 
is coming in. Electrical transmission is working the 
change. Carried to its possible results, this utilization 
of water powers means the extinction of the steam 
engine. Such a complete victory for water power in 
many cases is by no means improbable. An example 
is ready at hand. In Niagara Falls, a city of large 


and varied manufacturing interests, not a single steam 
engine is at work. 
in its conditions as might be thought. 
power of Niagara Falls, 
‘unit of plant capacity is quite 
another river. 


This instance is not as exceptional 
Great as is the 
the cost of dev.lopment per 
as large as that on many 
On the other hand, the price of steam 
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coal at Niagara Falls is much below thet in New Eng- 


Jand and many other parts of the country 


Results in the extinction of steam plants at 
Niagara Falls are exceptional in degree rather than in 
kind. In hundreds of villages and towns throughout 


the country engines have 


power 


steam been almost, if not 
displaced by elecirically-transmitted water 
in scores of cities steam engines of the largest 
sizes have been shut down, and their work taken up by 
distant waterfalls The steam 
plants thus rendered silent and useless are not designed 
particular line of Some stand in 
former power houses of electrical supply and railway 


altogether, 
power 
from 


electric power 


for any industry 
systems, that are now operated from sub-stations with 
water Idle steam plants in such 
locations may be seen at Montreal and Albany, Buffalo 
and St. Paul, Salt Lake City and San Francisco, [Ip 
some such cases, as at Buffalo and Montreal, the steam 
plants are not started even at times of maximum loads 
on the Others of these idle steam 
plants are in large cotton mills, as at Montreal, where 
the electric motors that are doing the former work of 


transmitted power 


electric systems. 


the steam equipment have an aggregate of thousands 
of horse-power. Large machine works furnish other {jl- 
lustrations of steam plants that have been put out of 
service by transmitted water power and electric motors. 
In one such Concord, N. H., the shops of the 
railway that hauls all of the coal entering the city are 
operated by 


case, at 


motors of 
the 


electric about 550 horse-power 
plant that formerly did 
permanently out of use. Another 
Buffalo, shows the substitution of electric 


water power for steam in a plant for the manufacture 


total and 


the 


rating, steam 
work is 


this time in 


case, 


of pumps, where the horse-power required is over two 
thousand. So the list might be indefinitely extended 
to include grain elevators and malt houses, flour and 
mills, rubber works and iron ore 
smelters and chemical works, and almost every sori o1 


cereal foundries, 
nanufacturing industry that requires mechanical power 
in large or small units. No loads are too great to be 
operated by transmitted water power, and none are too 
small for efficient driving with The 
sewing machine making sbirts, and the heavy machin- 
the are 
the transmitted energy of distant, fall- 


elec.ric motors. 


ery employed in construction of steel ships, 

alike moved by 

ing water. 
With factory loads as well as electrical supply and 


railway systems shifting from steam to water power, 


the amount regularly transmitted to cities is already 
large and is rapidly increasing. Portland, Me., and 
Springfield, Mass., each receive more than two thon- 


sand horse-power electrically transmitted from water- 
falls. At both Manchester, N. H., and Hartford, Conn., 
the corresponding figures are more than three thou- 
About ten thousand horse-power goes alike to 
N. Y., and San Francisco, Cal. Paul, 


sand. 
Schenectady, 


Minn., gets approximately four thousand horse-power, 
Albany, N. Y., fully as much, and Los Angeles, Cal., 
more. Montreal leads the list of centers for transmit- 


ted water power with nearly thirty thousand, and Buf- 
falo is a second with much more than twenty 
thousand horse-power, at times of maximum load. The 
city of Niagara Falls itself is so close to the electric 
generating stations that its supply of energy may be 
said to be distributed rather than transmitted, but the 
amount utilized there is nearly seventy thousand horse- 
To this striking example of great industries 
water 


close 


power. 
built up about an_ electrically-developed 
may be added that of Shawenegan Falls, Massena, and 


power 


Sault Ste. Marie, near each of which thousands of elec- 
trical horse-power are distributed to manufacturing 
plants. 


transmission and dis- 


water power 


Without the aid of electrical 
tribution this displacement of steam by 
could never have taken place on its present great scale. 
Even at water-power cities the distribution and the 
application of energy to manufaciuring plants is ac- 
complished much more readily by electrical means 
than with the water itself. It is largely for this reason 
that many water powers previously unused are now 
becoming centers of The great majority of 
cannot be drawn away from 
population, even by the advantages of 
cheap water power, and for them the cheice is neces- 
sarily steam plants and transmission from 
distant waterfalls. This choice is based on commer- 
cial rather than on sentimental or even sanitary rea- 
sons. Electrical energy transmitted from water powers 
displaces steam in manufacturing plants, not so much 
the former is cleaner, safer, and more con- 
ducive to good health, as because it is cheaper. Per- 
haps the most remarkable feature of the electrical 
development of water power is the fact that the energy 
can be transmitted ten, scores, and even hundreds of 
miles, and then delivered in large units at prices below 
the cost of power from coal. Of course, the distances 


industry. 


manufacturers, however, 


the centers of 


between 


because 


over which water power can be profitably transmitted 
vary much with the conditions at both the generating 
and the receiving ends of the line, but experience has 
amply shown that a transmission of some length may 
be made to advantage from almost every water power 
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of considerable size As the cost of fuel goes up, the 
distance of profitable transmission for water power in- 
creases, but even very cheap fuel sometimes fails in 
competition with transmitted water power. Even free 
fuel could not hold its own against transmitted water 
power in all cases, because the labor cost of operation 
jis much higher in a steam than in a water-power plant. 
For illustration of these facts, to some extent, it is only 
necessary to consider the case of Buffalo, where the 
price of steam coal sinks sometimes as low as $1.50 
per ton, and water power is delivered from a distance 
of 23 miles. As an example of the rates for trans- 
mitted energy from water falls that have enabled it 
to displace steam power, the flat charge of twenty-five 
dollars per horse-power year may be mentioned. This 
charge for power, 24 hours per day and 365 days in the 
year, is made to large consumers by several trans- 
mission systems, and is constant for the number of 
horse-power covered by the contract without regard to 
the time during each day that it is actually consumed. 
If the purchaser of electric power on this basis can use 
jt only 10 hours per day and 300 days per year, or 
2,000 hours, his rate per horse-power hour amounts to 
0.83 cent for the energy actually consumed. Where the 
power can be used 24 hours per day and every day in 
the year, the flat rate of $25 per horse-power year 
amounts to only 0.29 cent per horse-power hour. Who 
would shovel coal for this money? 
— —> +6 +o - 

THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL, PH.D 

We may begin our survey of the sky this month by 
going out about 9 o'clock on any clear evening in the 
middle of October, facing south, and looking up about 
two-thirds of the way from the horizon toward the 
zenith. The constellation directly before our eyes 
will. then be Pegasus. Its characteristic feature is a 
large square of second magnitude stars, which has 
now nearly reached the meridian. A number of stars 
on the right also belong to the constellation. 

Below this is the extensive but inconspicuous Aqua- 
rius, south of which, and in line with the western side 
of the great square of Pegasus, is a solitary bright star, 
Fomalhaut, in the otherwise unimportant constella- 
tion of the Southern Fish. Still farther south, and 
almost on the horizon, is Grus—the Crane—a con- 
stellation conspicuous in the southern skies, whose 
two brightest stars just rise above the horizon of New 
York. 

West of Aquarius is Capricornus. 
in this constellation is the planet Saturn. 
no very bright stars, the most conspicuous ones being 
a little pair to the right of Saturn, both of which 
appear double in a field-glass. 

From the northeastern corner of the great square 
of Pegasus, a line of stars of about the second magni- 
tude extends to the left, parallel to the Milky Way. 
The first two of these are in Andromeda, and are both 
of some interest. The second in order—Gamma An- 
dromed#—is a fine double star, whose green compan- 
ion is again divided by powerful telescopes into a 
close pair in rapid orbital motion. 

The first of the two—Beta Andromedw—serves as a 
pointer to one of the most interesting objects in the 
heavens—the Great Nebula of Andromeda. This can 
be seen, even with the naked eye, as a faint patch of 
light on the line from Beta Andromed# through the 
faint star to the northward, produced about as far 
again. With a field-glass it appears as a dull patch 
of light, very different in appearance from the neigh- 
boring stars. A larger instrument shows more detail, 
but it is left to photography to show that the visible 
part of the nebula is but a portion of a magnificent 
spiral system, covering an area of sky about as large 
as the full moon. 

Photographs of this nebula have been so frequently 
published that they are probably familiar to most of 
our readers. No satisfactory explanation of the re 
tmarkable form of this nebula, and the many similar 
ones, has yet been suggested. 

Farther to the left, beyond Andromeda, is Perseus— 
&@ group of fairly bright stars in the Milky Way—and 
lower still is Auriga, with the brilliant star Capella. 

The planet Jupiter is by far the most conspicuous 
object in the southeastern sky. The small triangle 
of stars above it marks the head of Aries. The lower 
southeastern sky is occupied by Cetus—a very large 
but rather uninteresting constellation. A- polygon of 
Stars below Jupiter marks the monster's head, and its 
bedy extends a long way to the westward, including 
one conspicuous star, which stands very much alone 
about 30 deg. west of Fomalhaut. 

Taurus is near the eastern horizon, with Aldebaran 
just risen, and the Pleiades higher up. 

Following the Milky Way west from Perseus, we 
first reach the familiar zigzag of Cassiopeia, pass next 
through the scattered stars of Cepheus, and so reack 
Cygnus—a constellation full of interest. Its brightest 
Star—Alpha Cygni—is remarkable for its enormous 
distance from us. The most careful measurements 
fall to show any sensible parallax, and we may con- 
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clude that the star is so remote that its light must 
take hundreds of years to reach us, and that it is 
probably thousands of times brighter than our sun. 

A contrast to this enormous orb is afforded by the 
little star 61 Cygni, which may be found as follows: 
Alpha Cygni is at the head of a cross of stars lying 
in the Milky Way. If we complete the quadrilateral 
formed by the top and the eastern arm of the cross, 
we come upon a triangle of faint stars. The southern- 
most and faintest of these—just comfortably visible 
to the naked eye—is 61 Cygni. 

This has long been known as a remarkable star, 
both because it is double, and especially on account of 
its very large proper motion, which would carry it 
over a distance equa! to the moon's apparent diameter 
in about 350 years. 

It was one of the first stars investigated for paral- 
lax, and the first for which a definite positive result 
was obtained. The value first found by Bessel for its 
distance has been but slightly altered by the results 
of later observers, and it appears that its distance is 
about 500,000 times that of the sun. At this distance 
the sun would appear about as bright as the pole-star 
does to us, so that it is evident that the two compo- 
nents of 61 Cgyni are by no means as bright as the 
sun. 

Below Cygnus, in the Milky Way, is Aquila, marked 
by the bright star Altair, with a fainter one on each 
side. North of this, and west of Cygnus, is the still 
brighter star Vega, in Lyra. 

Hercules is below this in the northwest. Draco lies 
between Hercules and the pole, and Ursa Major is low 
on the northern horizon, 

THE PLANETS. 

Mercury is morning star in Virgo, and is at his great- 
est elongation on the Ist, when he is 18 deg. west of 
the sun. This distance is less than the average, be- 
cause the planet is almost at the nearest point in his 
orbit to the sun. On this account he receives more 
than the average amount of light, which compensates 
for his closeness to the sun by making him appear 
brighter, so that he is as easy to see as usual. 

During the first week of the month he rises at 
about 4:30 A. M. almost due east, and is well visible 
before the dawn interferes. 

Later in the month he gets nearer the sun, and is 
not easy to see. On the 20th he is about 4 deg. north 
of the bright star Spica Virginis, but the conjunction 
will be hard to observe. 

Venus is evening star in Libra and Scorpio. She 
is gradually getting farther from the sun, but is still 
south of him, and hence inconspicuous, because she 
sets so early—about 6:30 P. M. on the 15th. She is 
still 140,000,000 miles from us, and is only one-quarter 
as bright as at her best. 

Mars is morning star in Leo. At the beginning of 
the month he is quite near Regulus, and moving slowly 
southeastward toward Beta Virginis. He rises at 
about 2:30 A. M. on the 15th, and within a few min- 
utes of this time all through the month. 

Jupiter is in Aries, and is in opposition on the 18th. 
He is visible all night long, and is the most conspic- 
uous object in the sky. 

Some unusually interesting configurations of his 
satellites occur during this month. On the Ist, the 
second and third satellites are eclipsed, while the first 
travels across the planet’s disk. On the 3d, the first 
and second satellites and their shadows transit across 
the planet at the same ‘time, affording a very interest- 
ing sight. With a telescope of fair size, it is possible 
to notice the differences in the size of the satellites 
and their shadows, and in their rate of motion. 

The first satellite comes on later, but makes up 
about half its delay during the transit. The phenom- 
ena last from 7 to 11 P. M., and so are at a very con- 
venient time for observation. 

The same thing happens again on the evening of 
the 10th, beginni: if 10 PM. This time the second 
satellite comes on fir overtaken by the first, and 
leaves the planet last. ‘the two satellites are very 
close together all the time. 

On the 12th, before 7:15 P. M., Jupiter has but one 
visible satellite, the first and third being in front of 
the planet, and the second behind it. The same phe- 
nomenon occurs about 9 P. M. on the 19th. There are 
other eclipses and transits of the satellites during the 
month, but they are less interesting. 

Saturn is evening star in Capricornus, crossing the 
meridian at 8:30 on the Ist and 6:30 on the 31st. 

Uranus is evening star in Sagittarius, setting at 
about 8:30 on the 15th. 

Neptune is morning star in Gemini, and crosses the 
meridian at about 4:30 A. M. on the same date. 

THE MOON. 7 

Last quarter occurs at 9 A. M. on the 2d, new moon 
at midnight on the 8th, first quarter at 1 A. M. on the 
16th, full moon at 6 A. M. on the 24th, and last quar- 
ter again at 6 P. M. on the 3ist. 

The moon is nearest the earth on the 8th, and far- 
thest away on the 20th. She is in conjunction with 
Neptune on the 2d, Mars on the 6th, Mercury on the 





7th, Venus on the 10th, Uranus on the 13th, Saturn on 
the 17th, Jupiter on the 23d, and Neptune again on 
the 29th. None of these conjunctions is close, but on 
the 27th there is an occultation of the first magnitude 
star Aldebaran. As seen from Washington, the star 
disappears at 7:28 A. M. and reappears at 8:26. It 
will be daylight at the time, but the occultation can 
be observed telescopically. 

At Sea, September 14, 1904. 

SCIENCE NOTES. 

W. M. Watts has previously shown that there ap- 
pear to be two distinct kinds of connection between 
the spectra of allied elements and their atomic weights. 
In the case of zinc, cadmium, and mercury, and of gal- 
lium and fridium, the differences between the oscilla- 
tion frequencies of certain lines of the one element 
are to the differences between the oscillation frequen- 
cies of the other element as the squares of their atomic 
weights. In applying this method, some uncertainty 
exists as to the correspondence of the lines in the dif- 
ferent spectra; but it is possible, by accumulating evi- 
dence of this kind, to obtain indications as to the prob- 
able atomic weight of radium from a comparison of 
its spectrum with those of mercury, barium, and cal- 
cium. By selecting appropriate lines, it is possible to 





deduce for the atomic weight of radium the values 


226.32, 226.42, 225.21, 225.32, 226.52, from the first type 
of relationship, and the values 225.05, 223.47, 220.36, 
223.13, 227.39, and 224.63 from the second type of rela- 
tionship. The mean of all these results ig 224.89, the 
experimental value being 225. While the spectroscopic 
evidence now adduced is not of a very certain charac- 
ter, it serves to throw doubt upon the calculations by 
which Runge and Precht deduced the value 258 for 
the atomic weight of radium, and indicates that the 
analytical value is not incapable of being reconelled 
with the spectroscopic evidence. 


In a paper recently presented to the Académie des 
Sciences, Dr. Charles Repin brings out a new method 
of acting directly upon the blood and freeing it from 
toxic substances which it may have absorbed. By a 
special apparatus which he uses, he literally washes 
the blood by drawing off the serum and replacing it 
by an artificial serum formed of a saline solution, 
In this way the corpuscles are furnished with'a fresh 
liquid and the serum contaiaing the poisonous sub- 
stances is eliminated from the body. To carry this 
out, the blood, which is taken by aspiration from a 
punctured vein, is at once mixed with eight or ten 
times its volume of a saline solution. The mixture 
is sent into a centrifugal separator which is so ar- 
ranged that all the blood corpuscles are collected at 
one point. They are taken from the separator by a 
pump which re-injects them into the system at once. 
The apparatus is entirely automatic and works con- 
tinuously. It extracts the plasma with all the toxic 
products and replaces it by an artificial serum. No- 
harm is done to the corpuscles, which do not suffer 
from their short passage to the outside. M. Repin’s 
method has been applied at the Pasteur Institute. The 
apparatus is operated by a horizontal shaft which 
revolves at a high speed. The shaft carries four arms 
projecting at right angles and each arm has a conical 
chamber mounted on the end. The shaft and chambers 
are traversed by a system of tubes which allow three 
functions to be carried out: First, the blood mixture 
is breught into the chamber; second, the globules are 
separated and provided with the right amount of liquid 
for re-constituting the original volume; third, the 
surplus of the diluting liquid is drawn off. The appar- 
atus contains a number of details which are necessary 
to prevent coagulation of the blood and make it work 
successfully. These will no doubt be illustrated in a 
succeeding description. By simply passing the blood 
through the apparatus, all the operations are carried 
out automatically and the reconstituted blood is re 
turned to the system, after having been washed en- 
tirely free from the toxic matter it may have absorbed. 
Dr. Repin is now demonstrating the physiological ef- 
fects of this method. 

oe 

Dr. P. L. Sclater writes an account in Knowledge of 
the cape jumping hare, an animal so rarely seen in 
London that the animal from which the artist, Mr. 
Goodchild, has drawn the illustration is the only one 
which has ever been brought alive to England, The 
spring-haas, or cape jumping hare, is nocturnal, or, 
at any rate, crepuscular, in its habits. It lives in 
small communities on the open veldt, both in the plains 
and in the mountain ranges, and makes large and deep 
burrows in the ground, whence it emerges toward 
sunset, being rarely seen in the bright daylight. When 
chased in the open it proceeds in great bounds like a 
jerboa or kangaroo, for which its highly developed 
hind legs are admirably adapted, and is even said to 
move faster up hill than down. Its food is entirely of 
a vegetable nature, and consists of roots and green 
stuff of all sorts. Its flesh, according to Le Vaillant, is 
very good to eat, and in his day was much appreciated 
by the Hottentots and Kafirs. 
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AUTOMATIC PUMP FOR 
MOBILE TIRES. 


BY THE ENGLIFN OCORRESTONDENT OF THE SCIENTIFIC AMERICAN 


A NOVEL INFLATING AUTO- 


is painfully aware of the ardu 
involved in the in 


Every automobilist 
ousness, time, and manual! 
flation of pneumatic tires 
this exhausting, and, io say the least, primitive system 


labor 
With a view to overcoming 


AUTOMATIC AUTOMOBILE TIRE INFLATER. 


for the inflation of tires, a novel and convenient appa 
ratus, called the “Pompeesi,” has been placed on the 
market by Messrs. Jarrott & Letts, Lid., of London, 
who handle the American Oldsmobiie 
Great Britain. 
In this device 
with, for the process is 
the engine. Inflation 
force generated by the 
vapor in the cylinder of the motor, in a simple and 
efficient manner 
system adopted, it can be utilized with an engine com 
prising any number of cylinders, the work being as 
efficient with one cylinder as a multiple-cylinder en 
gine. As will be recognized 


runabout in 


manual labor is entirely dispensed 


accomplished entirely by 
is achieved by utilizing the 
explosion of the gaseous 


Furthermore, owing to the ingenious 
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ber of the apparatus. This cylindrical chamber, 
which is made of nickel, is for the purpose of purify- 
ing the exploded gases. Within are placed a series of 
circular baffle plates with a narrow opening at one 
point of their peripheries, to admit of the gases trav- 
eling from one concentric passage to the other. The 
gas enters the purifying box in the center, and is 
forced around the circular baffle 
plates into the outside passage. This 
chamber serves a useful object in 
arresting all oil or other impurities 
that may be admitted from the com- 
bustion chamber of the motor, and 
which would prove deleterious to the 
fabric of the tire. 

To the upper part of the cylindri- 
cal box is attached the flexible rub- 
ber hose leading to the valve of the 
tire. 

Owing to the fact that no interfer 
ence is afforded to the combustion 
of the gases in the explosion cham 
ber by the insertion of the ignition 
plug into the special fitting or valve 
box, this section of the apparatus can 
When 
the operation of tire inflation is not 
in progress, the flexible India-rubber 
hose is disconnected from the cylin- 
drical purifying chamber, and a cap 
screwed on to render it a perfectly 
tight joint 

To operate the apparatus, the en- 
gine is first stopped. The valve of 
the deflated tire is then connected to 
the fixed cylindrical purifying box by 
the flexible rubber tubing. The motor 
is started again. The greater part 
of the exploded gases in the cylinder 
to which the special plug is screwed 
pass through the inlet valve of the 
valve box at the plug. The valve 
then closes, and as the gases cannot 
escape back again, they pass through 
the coiled steel hose, cooling in tran- 
sit, pass through the purifying cham 
ber, and thence pass into the tire 
When the desired pressure in the 
tire is attained, as indicated by the 
gage attached to the purifying cham 


always be left in connection. 


ber, the engine is stopped, and the 
flexible rubber tubing is disconnected 
When the engine is running, the exploded gases still 
time into the valve box; but as their 
passage is when they reach the purifying 
chamber, the pressure behind the valve in the valve 
box soon becomes sufficient to prevent the valve open- 
ing and the gases escaping in that direction, and they 
therefore pass into the muffler or exhaust box in 
the usual manner At the bottom of the purifying 
chamber is a small drain cock, through which any oil 
that may have collected in the purifying chamber may 
be withdrawn. 
The “Pompeesi" has proved highly efficient in actual 
It can be connected and set to work in ten 
The saving of time occupied in the inflation 


escape for a 
stopped 


operation 
seconds. 








from the accompanying 1}! 
lustration, the device is 
smal! and compact, and con- 
stitutes a permanent fixture 
of the vehicle, being attached 
to the frame, dashboard, or 
any other convenient spot. 
The apparatus consists 
primarily of a special plug- 
fitting. One of the ignition 
plugs is unscrewed and 
withdrawn from its place in 
the cylinder wall, and this 
special fitting is inserted 
This special fitting. although 
it allows the plug 
perfect and free communi- 
cation with the combustion 
chamber, at the same time 
does not permit of its being 
screwed close against the 
eylinder wall. The fitting 
is a small metal box pro 
vided with a vaive, which 
admits the consumed gas- 
eous vapor from the cylin- 
der after the explosion. 
From this valve box ex- 
tends a length of coiled 
steel tubing to the main 
part of the apparatus. A 
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of the tires, too, is considerably reduced, varying from 
two to three minutes according to the size of the tire. 
Experience has shown that the consumed gases of the 
explosive mixture exercise no deleterious effect upon 
the fabric of the tires. In fact, the reverse has proved 
tc be the case, as they act more as a preservative. The 
tires furthermore stand inflated appreciably longer by 
this means, for the temperature of the gases is re 
duced to that of the outer atmosphere, which fact was 
proved in a special test, no fall in the pressure being 
observed on the gage after the tires had stood inflated 
tor twenty-four hours. Owing to the simplicity of the 
device, there is nothing to get out of order. It can be 
as easily adapted to all engines, whether the plugs be 
fitted horizontally or vertically, or whether magneto 
ignition is employed. The device, which is of French 





NOVEL SPARE WHEEL AND TIRE DEVICE FOR 
AUTOMOBILES. 


origin, has been awarded the gold medal by the Auto 
mobile Club of France 
— —____—~»+@+e—__ - — 
NOVEL SPARE WHEEL AND TIRE DEVICE FOR 
AUTOMOBILES. 

An interesting reserve-tire device has placed 
upon the English market. By this contrivance, in- 
stead of carrying a spare tire or tube ready for replac- 
ing a tire that fails through puncture or any other 
defect on the road, a complete rim and tire fully in- 
flated ready for use is carried on the car. The device 
comprises a special rim carrying the tire, which is 
fully inflated. To this rim are fixed three clips. 
When a puncture occurs, instead of stripping the de- 
fective tire from the wheel, and substituting a new 
tire or repairing the defective one, this reserve wheel 
and tire is firmly clipped by thumb screws to the rim 
of the defective wheel. This wheel lifts the punctured 
tire off the ground and carries all the friction, so that 
the punctured tire is as safe as if it were withdrawn 
from the wheel. 

The advantage of this invention is that delay on the 
road through a failing tire is reduced to the minimum. 
The tire and wheel 
only occupies one minute to 
attach in position and even 
tire inflation is dispensed 
with, as the tire is carried 
already fully inflated. The 
accompanying illustration 
shows the principle of the 
invention, and how it is at- 
tached. When carried, a 
hoop or ring is made the 
same size as the tire in or- 
der to clip it thereto. This 
appliance is the invention 
of Messrs. Davies Brotners, 
of Lianelly, Wales. 


been 


spare 
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A MACHINE FOR AUTOMATI- 
CALLY MAKING INCAN- 
DESCENT GAS MANTLES. 


In this country, at the 
present time, about forty 
million incandescent gas 


mantles are used annually. 
Vast as this quantity is, the 
industry in America is still 
in its infancy; and widely 
as the mantle itself has 
been introduced, the aver- 
age user knows little of the 
composition of the mantle. 

Briefly stated, a mantle is 
made as follows: A “stock- 
ing” is first knitted of cotton 
thread and then saturated 
with a solution of thorium. 
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Thus impregnated, one of the stocking’s 
ends is sewed up with asbestos thread, 
a loop being left by which the stocking 
is manipulated in the subsequent steps 
of the process. The sewed stocking is 
ignited at its top by a flame for the pur- 
pose of consuming the thread. After 
this treatment, all that is left is a reti- 
culated structure consisting almost en- 
tirefy of oxide of thorium. “Shaping 
and hatdening” are the next stages 
through which the mantle must pass, 
both being effected by the Bunsen flame. 
Lastly, the mantle is dipped into a coat- 
ing solution in order to protect it from 
preakage in transportation. 

All these processes have hitherto been 
carried out by hand. The asbestos loop 
to which we have referred constitutes a 
means whereby a workman can pick up 
the mantle with a hooked rod and hold 
it over the Bunsen flame in shaping it. 
The percentage of losses’ incurred 
through imperfect shaping and break- 
age is high. The shaping and harden- 
ing of the mantle is accompanied by an 
unequal shrinkage which often renders 
the mantle unfit for use. Even if this did 
not occur, irregularities in the wall of 
the stocking may be formed, the result 
of imperfections in the thread, which 
cause unequal absorption of the impreg- 
nating thorium. 


pense naturally plays its part. The number 


tles which a single workman is able to burn off and 
The number of 
the cost 


shape in a day is necessarily limited. 
imperfect mantles is large; consequently, 
of the hand-made mantle is relatively high. 


For the purpose of overcoming these objections, Mr. 
Joseph T. Robin, 258 Canal Street, New York city, has 


invented and patented what is probably the 
first machine for automatically making in- 
candescent mantles. So successful has his 
apparatus been in actual operation, that it is 
fast taking the place of handwork in America 
and in Europe. A single machine is able to 
produce as many as four hundred and fifty 
perfect mantles per hour, and does the work 
of eight shapers, besides that of the dippers 
and others. Only two operators are required 
to serve the machine, one to place the stock- 
ings in position, the other to remove them 
after they are finished. An indicating device 
shows the exact number of mantles treated 
by means of the apparatus. 

Naturally, the first improvement introduced 
by Mr. Robin in the process of making man- 
tles was the prevention of irregularities 
caused by imperfections in the thread of the 
fabric. This difficulty Mr. Robin succeeds in 
overcoming by employing a metal ring, se- 
cured to the bottom of the stocking, which 
ring is of sufficient weight to lessen the con- 
traction of the stocking during the operation 
of burning out. Furthermore, the ring pre- 
vents the formation of folds. In the ac- 
companying diagram we illustrate a mantle, 
or rather an impregnated stocking, in which 
the full lines indicate the fabric before it is 
burnt off, and the dotted lines the 
form of the structure after the fab- 
ric has been destroyed. The ring 
clearly appears at the bottom of the 
mantle pictured in the diagram. Be- 
sides answering the purpose speci- 
fied, the ring also serves to hold 
open the lower end of the stocking, 
80 that the flames of the shaping 
and hardening burners can easily 
enter the interior, and to avoid the 
collapsing of the stocking during 
the dipping or coating process. 

As shown in the accompanying 
photographic reproduction of an ac- 
tual machine in operation, only two 
Operators are needed. These oper- 
ators are placed one in front and the 
other at one end of the machine. 
The operator seated within the ma- 
chine has simply to hang the im- 
pregnated stockings by their asbes 
tos loops upon the hooks of a series 
of carrier bars that intermittently 
move before her during the regu- 
lar operation of the machine. Each 
carrier bar, by an ingenious ar- 
rangement of sprocket wheels and 
chains, is caused to move first over 
a set of burners by which the fabric 
of the stockings is burnt off; then 
to a set of burners by which the 
lower part of the mantle is shaped; 


In addition to these objections, ex- 
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SIDE AND END ELEVATIONS OF THE AUTOMATIC INCANDESCENT MANTLE- 


MAKING MACHINE, AND A MANTLE WITH A RING, THE DOTTED 


of man- 


LINES SHOWING THE AMOUNT OF SHRINKAGE. 


after this, to another set of burners by which the 
upper portions are shaped; next, to a set of burners 
by which the mantles are hardened, and finally to a 
series of cups containing a coating solution, 
which the mantles are dipped. Now practically com- 
plete, the mantles are elevated to the top of the frame- 
work of the machine, travel slowly toward the second 
operator, drying as they travel, and finally reach her, 


into 


completely finished. Here the maehine 
automatically removes the mantles from 
the hooks of the carrier-bars, each man- 
tle falling on a trimming device. By a 
single movement of a lever, the operator 
causes a series of rotary knives to sever 
the bottoms of a series of mantles, 
thereby removing the rings (too cheap 
to save). Thus it will be seen that after 
the first operator has hung up the man- 
tles on the carrier-bars, the machine 
passes them through the various pro 
cesses. The gearing of the apparatus 
is so timed that the mantles are sus- 
pended over the burners and dipped just 
for the proper interval of time, the 
mantles traveling in an approximately 
oblong path from the starting point to 
the finishing point. 

Limitations of space prevent our giv- 
ing a detailed description of the ma- 
chine. Broadly speaking, however, it 
may be said to consist of endless chains, 
connected with and extending between 
which are the carrier-bars from which 
the stockings are suspended, The chains 
are intermittently moved to bring the 
mantles over the various burners and 
the dipping cups.. The accompanying 
diagram clearly indicates the general 
plan of the machine's construction and 
operation. Loss is entirely prevented; 


whatever breakage does occur is due to the carelessness 


of the operator. 


Rarely is a mantle lost. The uniform 


excellence of the machine-made mantles; moreover, can- 
not be attained even by the most skillful operator. - 
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DOMESTIC BATH PLUMBING, 


Throughout the country districts, one of the great 
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METHOD OF OBTAINING HOT WATER IN A COUNTRY BATH-ROOM. 





needs of the residences—a convenient bath- 
tub—is seriously felt. The absence of this ad- 
junct is felt in every household; for: there 
are no water mains in the roadways, no sew- 
ers to carry away the waste, no gas to heat the 
water. As for heating the water by the tea- 
kettleful on the kitchen stove, and carrying 
it to the tub, that is too tiresome, and de- 
stroys the anticipated pleasure, 

In the accompanying illustration it is 
shown how up-to-date facilities for a bath 
may be secured at a reasonable cost; given, 
first, a good soft water supply from well or 
cistern near the house, and secondly, deft- 
ness of the householder’s hands to screw the 
pipes together, from the water supply to the 
tub. All of these conditions fell to the lot of 
the writer in his country house, within twenty 
miles of New York city; and the illustrations 
show how the idea may be realized without 
the aid of a plumber. 

The cost (completed as shown) to the 
writer, was a trifle less than $75. This out- 
lay, for a permanent luxury, seems easily 
within reach of many on farm or roadside. 

Having decided upon the location of the 
tub, in the interior of the house, measure ac- 
curately the distance from the water sup- 
ply, where a 14-inch water pipe can be laid, 
under the ground, through the side 
of the house or cellar, up to the 
floor on which the tub is to be lo- 
cated, and thence to an outlet into 
a suspended metal tank holding 30 
gallons of water, and an additional 
pipe reaching from the bottom of 
the first tank to an auxiliary tank, 
as shown, having a capacity of 
about 20 gallons. The necessary 
elbows, stop cocks and waste cock 
for emptying the pipe of water dur- 
ing the winter's cold must also be 
allowed for. Send these measure- 
ments, with a rough diagram of 
the different courses and turns of 
the pipe, giving the lengths of each 
course in feet and inches, to some 
large plumbers’ supply dealer for 
estimate of cost, including a por- 
celain-lined tub and copper-bottom, 
galvanized tank, the estimate to tn- 
clude threaded ends of pipe, thread- 
ed elbows, and cocks, all ready to 
screw together. The tanks for 
water should be for the larger 14 x 
16 x 31 inches, the other 14 x 16 x 
20 inches, cross-braced on the in- 
side both ways to prevent bulging, 
a “tell-tale” \%-inch lead pipe solder- 
ed into a hole 1 inch from the top 
and long enough to pass through 
the side of the house, to overflow 
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when full, and ears en the sides, as shown, fer 
suspension to \%-inch hooks that pass up through 
ceiling and bolt through crosspieces of wood, rest- 
ing on the garret joists 

The tub shown is 5 feet long, of the usual standard 
make. Have a piece of lead pipe 3 feet long, soldered 
to the bent outlet of the tub, to run the waste water 
out of doors; suspend the tanks as shown, with their 
tops on the same level, so that both tanks may fill 
at the same time; then close the cock in the pipe to 
the smaller tank, keeping the cold water in it to temper 
the hot water when it is run into the tub 

The connection of the iron water pipe with the 
pump is accomplished by the use of a piece of rubber 
hose, to one end of which the usual “force and lift 
pump” coupling is attached, the other end being wired 
on to the iron water pipe terminal. The hose may be 
loosened from the pump and held aside on a hook, to 
permit the usual uses of the pump. 

The larger tank of water is heated by a single blue- 
flame, wickless kerosene heater. If there be a small 
stove in the room, used ordinarily for keeping the 
chill out of the room in the winter time, a portion 
of the heat of the fire may be utilized to heat the 
water, without using the kerosene heater. This is 
done by having a piece of %4-inch iron water pipe, 40 
inches long, bent over like a hairpin, and having two 
rubber-hose connections with tank, by means of two 
unions, located, one near the bottom and the second a 
few inches above it. This insures circulation, and 
very hot water in the winter, when the bent pipe has 
been lowered into the fire, through hole or holes in 
the stove cover, as shown. With either of these two 
arrangements of water heating, both simple, and of 
little expense, any temperature of water desirable fo: 
bathing purposes may be had. When al! is in com- 
plete working order, as pictured in our illustrations, 
many happy hours may be healthfully passed in its 
pool. It is probably unnecessary to cal! attention to 
the many accessories which add to the comfort of the 
bather; such as the movable soap dish, sponge holder 
holding bar, towel rack, looking glass, etc. 





A NOVEL RESPIRATORY APPARATUS. 
BY EMILE GUARINI. , 

In mine explosions, in emanatjons of fire-damp, in 
catastrophes like that of the Metropolitan Railroad of 
Paris, and in many fires, it ig not the heat o: the 
flames, but asphyxia, that claims (he great 
est number of victims. In order to enter 
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minute, and flows automatically through a tube to the 
mouth of the lifesaver. The escapement pressure is 
sufficient to allow the air expired into a respiratory 
bag to be drawn by the current of oxygen as by a 
Giffard injector, through a regenerator containing 
granulated caustic potash, which absorbs all the car 
bonic acid eliminated. The air, thus purified, having 
been heated in its formation, passes into a refrigerat 
ing apparatus and afterward becomes charged with 
oxygen by its passage in front of the aspiration de 
vice. It is thus possible for a person carrying the 
apparatus to remain for 25 or 30 minutes without 
danger in an absolutely deleterious medium; but, after 
the expiration of this time, since the air contained in 
the apparatus has become heated to 98 or 100 deg. 
F., the individual is less at his ease, although neither 
syncope nor any other accident supervenes any more 
than when hot air is inhaled in a Turkish bath. In 
practice, the apparatus is capable of operating uninter 
ruptedly for two hours if two oxygen tubes are em 
ployed 

The important point is that all the carbonic acid 
expired shall be absorbed by the potash, that the oxy 
gen shall be renewed in sufficiently large quantities, 
and that the person carrying the apparatus shall, with- 
out the least effort, breathe as freely as in the open 
air 

The accompanying figures give a diagram of the ap 
peratus and two views of it. Fig. 2 gives a front view 
of the apparatus, while Fig. 3 shows an apparatus 
specially designed for firemen, the mouthpiece here 
being held between the lips, the nose being closed by 














Fig. 1.—Diagram of Respiratory Apparatus. 
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which is not kept up. If, at this moment, the patient 
be made to absorb oxygen instead of air, we know from 
the experiments of Grehaut that he will have many 
chances for his life. As he cannot utilize the oxygen 
during expiration, a small bag of gold-beater’s skin in- 
terposed between the tube and the mask forms a reser- 
voir into which the oxygen flows during the expiration. 

This apparatus is therefore always ready for oper- 
ation, and easily carried to a place of accident, either 
This is a very important 
matter in cases of asphyxia, in which a gain of a few 
minutes may often save a person's life. 
2-9 ——___—_ 

The 2,000,000-Mile Record Run of a 
Locomotive, 

We have on more than one occasion drawn aiten- 
tion in these pages to the different practice of English 
and American railroads with respect to the retention 
of locomotives for a prolonged period of service. [pn 
this country, the general method is to run a loco- 
motive for a limited number of years, and then to 
relegate it to the scrap heap in favor of a more mod- 
ern type of engine. On the other side, however, the 
practice is to retain a locomotive in service as lcng 
as it will run, irrespective of the developments and 
improvements that may be incorporated in the prog- 
ress of time. The result is that upon the English 
railroads may be seen engines still in hard use, which 
we should consider long past their term of service. 
Yet no English engine has attained the unique dis- 
tinction achieved by the locomotive No. 955, “Charles 
Dickens,” upon the London and Northwestern Rail- 
way, which has covered close upon 2,100,000 miles, 
in the haulage of express trains. 

This engine issued from the Crewe engineering 
shops of the railroad on February 6. 1882, and has 
been engaged in the London-Manchester service regu- 
larly every day, except in those periods in which it 
was undergoing overhauling, ever since. This loco- 
motive is fitted with cylinders of 17 inches diameter 
and having a stroke of 24 inches. The driving and 
trailing wheels are of 6 feet 6 inches and leading 
wheels 3 feet 6 inches diameter. The mean diameter 
of the boiler outside is 4 feet 1 inch and length of bar- 
rel 9 feet 9% inches, with a heating surface of 194 


by hand or upon a bicycle 





tubes, yielding an area of 960.2 square feet, and a 
firebox heating surface of 103.5 square feet. The 
boiler pressure is 150 pounds per square inch. The 

weight of the engine in working order is as 


tollows: On leading wheels, 10 tons 12 hun- 





irrespirable gases, the lifesaver has up to 
the present had no other resource than to 
connect himself with a tube through which 
alr was pumped to him from the exterior, 
just as it is pumped to the diver. This sys- 
tem presents great drawbacks, and, when 
the distance to be traveled is considerable, 
the pipe becomes heavy and may become ob 
structed by bends, folds, ete. It is, there- 
fore, but natural that an effort should have 
for a long time been made to devise an ap- 
paratus, which, by permitting a person to 
carry upon him a sufficient quantity of air 
to allow him to live for a certain length of 
time tn any sort of atmosphere, should ren 
der him independent of the external air 
The first thing that suggested itself was 
the use of compressed air, and Lieutenant of 
Engineers Vaginot devised an apparatus that 
constituted a very great improvement upon 
all previous ones by permitting life-savers 
to greatly increase their sphere of action 
This apparatus consisted of a reservoir of 
compressed air which the life-saver utilized 
for his respiration, and regularly expelled 
to the exterior the air respired. It per- 
mitted him to remain for ten or twelve min- 
utes in any kind of irrespirable gas what 
ever. Physiclogy teaches us that in the air 
that we breathe (composed of 79 per cent of nitrogen 
and 21 of oxygen) the nitrogen plays no part in the 





exchange of respiratory gases. It is, therefore, | y 
to overload the lifesaver by storing up nitrogen under 
pressure, for, while a tube of 35 cubic feet of com- 
pressed air weighs 30 pounds, a tuhe of oxygen of 7 
cubic feet, which permits of living just as long, weighs 
but 5. On the other hand, we know that our blood ab- 
sorbs only 4 per cent of the oxygen that enters our 
lungs, the remaining 96 per cent being expired without 
having been utilized. 

The fact, based upon the experiments of Regnault 
and Reiset, and which Dr. Guglielminetti’s new appar- 
atus has clearly confirmed, is, that if the eliminated 
carbonic acid be absorbed by potash, and the oxygen 
be replaced in measure as it is consumed, a limited 
quantity of nitrogen may be used for respiration for 
an indefinite length of time. 

In the Guglielminetti apparatus, the pure compressed 
oxygen is contained in a smal! recevtacle provided 
with an expander and a meter for in‘icating the quan- 
tity of gas remaining in the former. The expanded 
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dredweight: on driving wheels, 12 tons 10 
hundredweight; on trailing wheels, 12 tons 
10 hundredweight. The tender has a water 
capacity of 1,800 gallons and a coal capacity 
of 3 tons. The total weight of the engine and 
tender in working order is 60 tons 12 hun- 
dredweight. 

This locomotive was installed upon the 
express service, hauling the train leaving 
Manchester at 7.45 in the morning, and re- 
turning with the train out of London at 4 
P. M. the same afternoon, thus covering 387 
miles a day. The engine ran regularly in all 
weathers without the slightest mishap. On 
the 2,65lst round trip it recorded the re- 
markable feat of having run 1,000,000 miles, 
During 
this time 12,515 tons of coal were consumed, 
and 93,237 tons of water were evaporated. 
During 11 years’ service but few repairs had 
to be effected, the most important being the 
supply of two new sets of “digestive organs.” 
Even these, however, were by no means worn 
out when discarded, for they were imme- 


covered in 9 years and 219 days 








Fig. 2. Front View, 


THE GUGLIELMINETTI-DRAEGER RESPIRATORY APPARATUS. 


pincers, and the helmet being discarded as useless. 

In conclusion, we may state that the apparatus 
weighs but 22 pounds, inclusive of the helmet, and that 
the firemen of Paris, who have placed it upon trial, 
have been fully satisfied with the resuits obtained. 
The inventor is at present studying the application 
of the apparatus to diving. 

Life-Saving Bag and Box.—The object of these ap- 
paratus, both of which contain a small 4-cubic-foot tube 
of oxygen, is to permit of the direct respiration of oxy- 
gen from the compression tube, to which is secured 
an expander that accurately regulates the discharge 
of the gas, a pressure gage that always shows exactly 
the quantity that remains in the tube, and a metallic 
mask provided with a Cailletet valve for expiration, 
and that permits of fixing the.mask upon the face of 
an asphyxiated person. It is thus possible to combine 
oxygen inhalation with artificial respiration and, 
thanks to a mask for the nose, with rhythmic tractions 
We wish to dwell particularly upon 
this latter arrangement, which is of great Importance, 
since im many cases traction of the tongue in the 
asphyxiated brings about a beginning of respiration, 


Fig. 3.—Apparatus for Firemen. 





diately installed in the sister engine “Snow- 
don,” which covered 191,236 miles with them, 
and then yet a third locomotive, “Balmoral,” 
appropriated them, and ran with them for 
many years. The second set, after replace- 
ment, were placed in the engine “Courier,” and were 
satisfactory for several years 

The locomotive “Charles Dickens” continued with 
the same express, and on the 5th of August, 1902, dur- 
ing the 5,312th round trip from Manchester to London, 
notched its 2,000,000 miles, a feat which has not been 
paralleled on any other railroad in any other part 
of the world. Notwithstanding the extensive improve- 
ments and developments that had been effected in the 
20 years and 181 days that had elapsed during the cov- 
ering of this enormous mileage, this engine still re 
mained one of the fastest and most punctual upon 
the road. 

During the latter part of this time, however, there 
was a great change in the character of the rolling 
stock. Dining and sleeping coaches were introduced, 
which considerably increased the weight of the train. 
Furthermore, the requirements of faster traveling 
necessitated the engine being appreciahly speeded up. 
This was gradually done up to 501-3 miles per hour. 

During this 2,000,000 miles, the engine consumed 27, 
486 tons of coal and 204,771 tons of water. The fuel 
consumption, including the raising of steam, has not 
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ence exceeded 32 pounds per mile, while the cost of 
maintaining the engine in working efficiency has aver- 
aged 3.56 cents per mile run. Owing to the system of 
standardization which is a feature of the Crewe Works, 
the enforced idleness of the engine consequent upon re- 
newals and repairs has only averaged 12 per cent of work- 
ing time. This huge mileage has been covered without 
the slightest mishap of any kind. Although the speed 
of many trains upon this system has been considerably 
augmented during the past few years, yet this express 
hauled by “Charles Dickens” still remains one of the 
fastest upon the system, and owing to the present ex- 
cellent condition and running of the locomotive, it 
will probably still be retained upon the 387-mile daily 
run for some time to come. 
———_>-o-+ oa _—_——_— 
LAUNCHING OF THE “ CONNECTICUT” AND 
“ MILWAUKEE.” 

On September 29, eighteen months after the laying 
of her keel, the United States battleship “Connecticut,” 
which shares with the British battleships of the “King 
Edward” class the distinction of being the largest yet 
constructed, was launched at the New York navy yard, 
Brooklyn. The event was marked by the customary 
ceremonies, and it was witnessed by a great crowd of 
visitors, who had been admitted to the grand stand and 
inclgsures of the navy yard by tickets of invitation. 
It is an historical fact, deserving of mention in this 
connection, that the “Connecticut” was launched from 
the very spot at which the old prison ship “Jersey” 
was beached, after she had performed her notorious 
duties during the Revolutionary war; and when the 
piling was building ways, no 
little difficulty getting it down 
througa the remains of the sunken vessel. 
and the sister ship “Louisiana,” 


being driven for the 
was experienced in 


The “Connecticut,” 
which was launched a month ago at the Newport News 
yard, were authorized by act of Congress on July 1, 
1902, .nd under the terms of the act the contract 
for one of these vessels was to be let to a private firm, 
and the other ship was to be built in a government 
yard. The determination of Congress to renew the 
practice of building warships at the navy yards was 
brought urgent representation of the 
Navy Department, which claimed that with its present 
and fine organization, such a yard as that at 
the speedy 


about by the 


plant 


New York was thoroughly equipped for 


and economical construction of warships. Conse- 
quently, the construction of the “Connecticut,” being 
undertaken at the same time as that of the ‘“Louisi- 
ana,” has been watched with the keenest interest; and 
it is extremely gratifying to the government that she 
should have been completed in practically the same 
space of time as the contract-built vessel. 

The “Connecticut” is 450 feet in length on the water- 
line, 76 feet 10 inches in beam; and when the ship 
is fully equipped ready for sea, with all 
board and a normal supply of coal in the bunkers, she 
displaces 16,000 tons on a draft of 24 feet 6 inches. 
Her full load displacement with her bunkers filled and 
stores aboard for an extended cruise is 17,666 tons. 
She is propelled by twin-screw, vertical, triple-expan- 
sion engines, of 16,500 indicated horse-power, which 
are designed to drive her at a speed of 18 knots an 
supply is 900 tons, but her 
bunker capacity is 2,200 tons. When the ship is fully 
loaded, her maximum draft aft is 26 feet 944 inches. 
Her boilers are of the Babcock & Wilcox type, and she 
carries enough coal to enable her to steam at a speed 
of 10 knots an hour continuously for a distance of 


stores on 


hour. The normal coal 


5,275 miles 

Officially, the “Connecticut” is known as a sea-going 
battleship with two 12-inch and four 8-inch barbette 
turrets. She is remarkable for her great offensive and 
defensive powers, in both of which she is unexcelled 
by any foreign ship. All of her armor is of the best 
Krupp face-hardened type 
a waterline belt, which extends from stem to stern 


The protection consists of 


For one-third of her length amidships, the belt is 11 
inches thick at the top and 9 thick at the 
bottom, and from these dimensions it tapers fore and 
aft to an even thickness of 4 inches at the bow and 
stern. Above the main belt, and for the distance be- 
tween the main barbettes, there is a continuous wall 


inches 


of side armor 7 inches in thickness reaching from the 
main belt to the main deck. At the ends of this armor, 
bulkheads of 7-inch armor extend athwartship to a 
connection with the main barbettes. There is a con- 
tinuous protective deck, which is 1 inch thick on the 
flat and 21, inches thick forward and aft, the thickness 
of the side slopes being 3 inches. The main barbettes 
are protected by 10 inches of armor, and the main tur- 
rets by 12 inches 
are protec 


The four turrets of the 8-inch guns 
ted by 8 inches of armor, while the barbettes 
bslow carry 6 inches 

The unusually powerful battery is composed of four 
12-inch 
eight 
each 


4)-caliber guns in two turrets 
8-inch 


broadside, the 


fore and aft, 
{5-caliber guns in four turrets, two on 
two forward turrets having an 


Scientific American 


the beam, and the after pair of turrets is similarly 
able to fire from forward of abeam to dead astern. 
On the gun deck, and firing through casemates in the 
7-inch side armor, is a powerful battery of twelve 
7-inch, 50-caliber guns. The 7-inch gun is a new piece 
of high velocity and great penetration, that in these 
vessels takes the place of the usual 6-inch guns. This 
piece has a velocity of 2,900 feet a second and a muzzle 
energy of 9,646 foot-tons. It fires a projectile of 165 
pounds with sufficient energy to penetrate 28.7 inches 
of iron at the muzzle. This is a great advance over 
the 6-inch guns which will be mounted on the 
“Georgia” class, the smaller weapon having the same 
velocity and firing a 100-pound projectile with a muz- 
zle energy of 5,840 foot-tons and a penetration of iron 
at the muzzle of 24.2 inches. The armament also 
includes twelve 3-inch 14-pounder rapid-fire guns, six 
of them mounted on the gun deck, two in the bow and 
four at the stern, and firing through casemates pro- 
tected by 2 inches of armor, the other six being 
mounted on the main deck in broadside between the 
8-inch gun turrets, with 2 inches of protection on the 
casemates. There are also twelve 3-pounders and four- 
teen machine guns distributed on the roof of the tur- 
rets, the superstructure, the bridges, and in the fighting 
tops. The forward conning tower, which incloses the 
base of the military mast, is protected with 9 inches 
of Krupp steel, and the after conning tower, sometimes 
known as the signa] tower, which is located beneath 
the after bridge, has 5 inches of protection. As origin- 
ally designed, the “Connecticut” does not carry any 
submerged torpedoes, but in consequence of agitation 
of the subject it was subsequently decided to provide 
her with four such tubes, two ‘located in a compart- 
ment forward and two in a compartment aft, in a posi- 
tion slightly forward and aft, respectively, of the 
12-inch turrets. 

Although she is not such an important vessel as the 
“Connecticut,” the “Milwaukee,” of 9,700 tons displace- 
ment, which was launched on the tenth of the same 
month at the yards of the Union Iron Works, San 
Francisco, is a vessel which a few years ago would have 
excited widespread attention. 

She is a twin-screw protected cruiser, and a sister 
ship to the “St. Louis” and the (new) “Charleston,” 
now building at the yards of Neafie & Levy and the 
Newport News Shipbuilding and Dry Dock Company. 
The dimensions of the “Milwaukee” are: Length on 
normal load waterline, 424 feet; breadth, extreme, 66 
mean draft, 22 feet 6 inches; displacement, 
about 9,700 tons; speed, 22 knots; bunker capacity, 
1,500 tons. 

The “Milwaukee” will have a protective deck of 
nickel-steel the entire length of the ship, 144 inches 
thick on flat and 2%, inches on slopes. The nickel- 
steel plates are laid on 14-inch steel plating, giving the 
deck a total thickness of 2 and 3 inches. The main 
side armor belt is 7 feet 6 inches wide and 4 inches 
thick, and is placed abreast of boilers and engines for 
a distance of about 196 feet. Above the main belt is 
ithe lower casemate, with a uniform thickness of 4 
inches, protecting the central portion of the hull for 
a distance of about 196 feet, and extending up to the 
gun deck. Above the lower casemate is the upper case- 
mate, with a uniform thickness of 4 inches, protecting 
the central portion of the hull for a distance of about 
126 feet, and extending up to the main deck. At each 
end on the berth and gun decks, and worked in to 
meet the ends of the side armor, is athwartship armor 
3 inches in thickness. There will be worked in from 
the protective deck to above the waterline the usual cel- 
lulose cofferdam. 

The main battery consists of fourteen 6-inch breech- 
loading rapid-fire rifles of 50 calibers in length. Of 
these, six are mounted on the main deck, and eight 
The secondary battery 


feet: 


are mounted on the gun deck 


consists of eighteen 3-inch breech-loading rapid-fire 
rifle of 50 ca ers in lengt? lve 3-pounder semi 
automatic uns fu pounder automatic guns; 


rapid-fire there are also 


machine guns 0.30 call- 


and eight 1-pounder guns; 
two 3-inch field guns, two 
ber, and eight automatic guns 0.30 caliber. 

The “Milwaukee” will have twin engines of the 
vertical, inverted-cylinder, direct-acting, triple-expan- 
sion type, each with a high-pressure cylinder 36 inches, 
an intermediate-pressure cylinder 59 inches, and two 
low-pressure cylinders 69 inches in diameter; the 
stroke of all pistons being 45 inches. The order of 
the cylinders, beginning forward, is: Forward low- 
high-pressure, intermediate-pressure, and 
The framing of the engines con- 
sists of forged-steel columns trussed by forged-steel 
stays; the bedplates are of cast steel. The indicated 
horse-power of both engines will be 21,000 when mak- 
ing about 133 revolutions per minute and with steam 
pressure of 250 pounds at the throttle. The designed 
speed on trial is 22 knots. 

There will be sixteen boilers of the water-tube type, 
placed in four water-tight compartments forward of 


pressure, 
after low-pressure 


arc of fire from dead ahead to a point well aft of ’ the engine rooms; the forced draft system will con- 





sist of blowers discharging into closed ashpits, there 
being one blower for each boiler. There will be a 
complete electric plant on board, consisting of two 
150-kilowatt and three 50-kilowatt generators, direct- 
connected to compound engines, using steam at 150 
pounds. Over 78 electric motors will be installed, of 
from one to thirty horse-power; they will be used to 
operate boat cranes, deck winches, blowers for ventila- 
tion, ammunition hoists, etc. 

The “Milwaukee” will have a complement of 645 
officers and men. 

A few years ago the “Milwaukee” would have ranked 
as an armored cruiser; but to-day, because of the un- 
protected ends at the waterline, and the weakness of 
the side armor (only 4 inches in thickness), she fs 
classed in the navy list only as a protected cruiser. 

Automobile Notes, 

The crowning racing event of the year in this coun- 
try will take place on Long Island, October 8 The 
race is known as the Vanderbilt Cup race, and it is an 
international! race for a trophy presented by Mr. Wil 
liam K. Vanderbilt, Jr. It will be run on a 30,24-mile 
course, which will be traversed ten times by the com- 
peting cars. Some of the best European cars are found 
among the eighteen entries, while but few leading 
American makes are represented. Among the latter 
are two 60-horse-power Pope-Toledo racers, the Packard 
30-horse-power “Gray Wolf,” a 30-horse-power Royal 
Tourist, and a 75-horsepower Simplex. The French 
team consists of three 90-horse-power Panhards and 
one Renault of the same power, besides a De Dietrich 
and a Clement-Bayard 80-horse-power car. Five 60- 
horse-power Mercedes cars will represent Germany, 
and two 90-horse-power Fiat machines Italy. in order 
to entirely do away with dust, the course will be thor- 
oughly sprinkled with oil throughout the entire dis- 
tance, and it is estimated that 100,000 gallons of crude 
petroleum will be needed for this purpose. The course 
has a number of very sharp turns, which it will require 
skillful driving to round without mishap. 

A 614-mile reliability test of light cars has just been 
held in England. The test consisted of a 50-mile run 
out from Hereford and back again, or 100 miles in all 
per day, besides hill-climbing, stopping, and starting 
on grades as high as 15 per ceni. Twenty minutes 
was allowed each morning for adjusting the cars. Out 
of thirty-eight cars that started, twenty-six finished 
successfully, while but four managed to make absolute 
non-stop runs throughout. Of these, two were 6- 
horse-power Wolseley and Siddely cars, which sell 
for about $875 each; and the remaining two were a 
6-horse-power De Dion and an 8 to 10-horse-power Crox- 
ted, valued at $1,000 each. Nearly all of the cars were 
of the light, two-passenger type. Besides the four 
cars mentioned, four others—a 6'%-horse-power Wolxe- 
ley, two 7%-horse-power Humbers, and another 6- 
horse-power De Dion—made eleven out of a possible 
twelve non-stop runs. The two Wolseleys and the 
two De Dions were run as teams, and it speaks very 
well for the former that but 10 minutes time was lost 
Letween them during this long road test, while the 
only troubles with the De Dion cars happened to the 
second one, driven by Miss Dorothy Levitt, which was 
detained an hour and a quarter during the last 50- 
mile run by the needle-valve sticking in the carbureter. 
The trials have shown very well the possibilities of the 
runabout automobile for touring purpeses, and have 
again demonstrated the reliability and lack of tire 
trouble which are the features of this type of car. 

a 
The Current Supplement, 

The current Surprtement, No, 1500, is epened with 
an excellently illustrated article by our St, Louis cor- 
respondent entitled “The United States Commission 
of Fish and Fisheries Building.” Of technological im- 
portance are an instructive contribution on the prac- 
tical production of bronze leather, a résumé of the 
action of explosives, and a very exhaustive paper on 
artificial stone. Mr. Harold Busbridge writes on the 
shrinkage and warping of timber, illustrating his opin- 
ions with many striking illustrations. “Art and Kn- 
gineering” is the title of a discourse upon a subject 
of considerable importance, in so far as it affects 
American municipalities. Prof. Robert MacDougall 
outlines in an interesting way the evolution of the 
human hand. 
of Milan is noteworthy, in so far as it embodies a 
5,000-horse-power three-phase turbo-alternator of new 
design. A fully illustrated article on the plant As 
published in the Suprtement. The Prime Minister of 
England. Mr. Henry A. Balfour, delivered a splendid 
before the British Association for the Ad- 
vancement of Science, a discourse in which he out- 
lines the development of medern anthropology. One 
of those practical articles in which the construction of 
experimental apparatus is described, and for which 
the SupriemeNnt is noted, is also published. It bears 
the title, “The Construction of an Indicating or Re- 
cording Tin Plate Aneroid Barometer.” It is written 
by Dr. N. Monroe Hopkins. 
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The Porta Volta electric supply station ‘ 
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LOCOMOTIVE HISTORY AT THE WORLD'S FAIR, 
8T, LOUIS 


BY HERBERT T WALKER 

Not the least important and interesting section of 
the Transportation Exhibit at the World's Fair at St 
Louis is the remarkable collection of old locomotives, 
that present a graphic history of the development of 
transportation by steam from its earliest inception 
down to the present day 

it will be semembered that some time prior to the 
opening of the Columbian Exposition in 1893, Major 
J. G. Pangborn, representing the Baltimore & Ohio 
Ktailroad Company, visited Europe and acquired a large 
number of drawings and other data of early locomo- 
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Fig. 1.—Sit Isaac Newton’s Proposed 
Locomotive, 1680. 
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thus supplying the missing links, and forming a chain 
of locomotive history that is practically complete, pre- 
senting the matter to the student in a way that en- 
ables him to grasp the subject as no written work 
would do 

The history of the locomotive is a difficult and com- 
plex subject, and one, moreover, that has never been 
written in book form. The value, therefore, of this his- 
torical display, from an educational standpoint, can 
scarcely be overestimated. 

It would be impossible to do justice to the elab- 
orate exhibit, now at St. Louis, within the limits of a 
single notice; and, as illustrated articles on these his- 
torical locomotives have appeared in this journal from 
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ton’s suggestion, made in the year 1680, for a vehicle 
to be propelled by a jet of steam working on the re 
action principle utilized in the famous Turbine of 
Hero of Alexandria in the year 150 B.C. It is needless 
to say this idea was never put into practical form. 
The next exhibit is an enlarged reproduction of 
Murdock’s road locomotive of 1784, and is the first 
engine shown in Fig. 2. Murdock’s engine was a small 
brass model, which worked satisfactorily on a table or 
floor; but the reproduction at St. Louis is made larger, 
and, as seen in Fig. 6, the figure of an engineer has 
heen placed thereon. Murdock’s engine had but three 
wheels, and was worked by a single cylinder and a 


grasshopper beam. 
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Pig. 5.—The First Locomotive in Chicago, 1848. 
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tives He also secured like material from the rail 
roads and engine builders of the United States: and 
from this rich mine of information, fu!)-size repro 
ductions of nearly all the types of locomotives wer¢ 
constructed Furthermore, wherever possible, speci 
mens of real locomotives were secured, and these with 
the full-size reproductions formed, at Chicago, a unique 
exhibit which presented an almost unbroken chain in 
the history of the locomotive engine 

On the closing of the Columbian Exposition, the 
collection was removed to the Field Museum. and 
thence it was recently transferred to St. Louis, at 
whieh time additional historical material was collected, 








time to time, it will suffice for the geueral reader if 
we glance at a few of the more noteworthy examples 

Before describing the engines which we illustrate, 
mention should be made of the fact that all the engines 
stand upon either the original or the exact counterpart 
of the track of their period; and that, in many in 
stances, lifelike figures of the contemporary enginemen 
have been mounted on the footplates 

These two features of the engines lend additional 
historical flavor to this most valuable collection 

Fig. 1 of the accompanying illustrations shows the 
commencement of one line of the Historical Exhibit, 


and the object before us is a mode! of Sir Isaac New- 
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Fig. 6.—Murdock’s Road Locomotive, 1784. 


The second engine, appearftng in Fig. 2, is a full- 
size reproduction of the “Stourbridge Lion,” the orig 
inal of which was built in England in 1828, and was 
run on the Delaware & Hudson Canal Company's rail- 
road. This engine had grasshopper beams, and was the 
first locomotive to turn a wheel in the United States. 

We next observe “La Fayette” of 1837. This was one 
of the first Norris locomotives that had adhesion suf- 
ficient to surmount heavy grades, and, as seen in Fig 
3, a figure of an engine driver with one hand on the 
throttle lever and the other holding the reversing le- 
ver has been placed on the footboard, giving a realistic 
finish to this pioneer American engine, which, with 
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its drop “D” hook motion and dome firebox, 
will repay careful study. 

The fourth engine shown in Fig. 2 is the 
“Experiment,” designed by John B. Jervis 
in 1832 for the Mohawk & Hudson Railroad. 
It was the first engine to have a swiveling 
truck-——a feature of the American locomo- 
tive that has helped to make it so success- 
ful. 

Then follows in the line the “Puffing Bil- 
ly,” a celebrated English locomotive de- 
signed by Blackett and Hedley in the year 
1813, for hauling coal trains on the Wylam 
Colliery Railway, Newcastle-on-Tyne. It has 
upright cylinders and grasshopper beams, 
similar to the “Stourbridge Lion,” already 
noticed. 

The rest of the engines shown in this il- 
justration become too indistinct:in the per- 
spective to be clearly seen, but among them 
will be found Eastwick and Harrison's “Her- 
cules” of 1837-38, the first locomotive to 
have equalizing levers; the first American 
eight-wheel engine, designed by Campbell 
in 1836; James’ engine of 1832, the first en- 
gine in the world with link motion, and 
many others of equal interest. Limitations 
of space forbid more than a brief reference 
to one of Ross Winans’ celebrated “Camel” 
engines, that astonished the railway world 
fifty years ago with its great hauling power. 
We must not, however, pass by a full-size 
reproduction of Stephenson's “Rocket” of 
1829, which at the celebrated competition 
at Rainhill, England, attained a speed of 24 
miles an hour. It possessed all the essen- 
tial features of the modern locomotive, and 
is, perhaps, the most important historical 
locomotive in the world. 

In other parts of the historical display 
will be found several engines worthy of no- 
tice, among them the “Pioneer” of 1848. 
(See Fig. 5.) This is a working locomotive. 
It was the first locomotive seen in Chicago, 
and ran on a railroad that is now a part of 
the Chicago & Northwestern system. It 
weighs about 10 tons, and has inside cylin- 
ders. The eccentrics are outside, and are 
fitted with drop “V” hooks. This ‘feature 
alone makes the engine of special interest. 

Perhaps the best specimen of a full-size 
reproduction to be found in the whole dis- 
play is that of the “De Witt Clinton,” which 
was the first engine to draw a train in the 
State of New York. The original was built 
for the Mohawk & Hudson Railroad, now a 
part of the New York Central & Hudson 
River Railroad, in the year 1831. This ex- 
hibit is complete, as it includes the tender 
and three passenger cars, and is illustrated 
in Fig. 4. It will be observed that these 
cars are built on the lines of the old stage 
coach. The baggage was carried on the 


roof, and an outside seat was provided for the guard 


or conductor 


Passing over the rest of the engines in this great 
exhibit, it may be said in conclusion that the Balti- 
more & Ohio Railroad Company have supplemented 


it by the addition of several 
modern locomotives of the 
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First Stage—A Few Days After Hatching from Egg. 
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Third Stage— Nearing Fourth Stage (Last)}—Young Lobster 
Maturity. Ready for Liberation. 


The Four Stages in a Lobster’s Lite. 


one just described. The total heating surface of the 
“Rocket” was 137.75 square feet; its drawbar pull was 
about 785 pounds, and its weight in working order was 
but a little over 9,000 pounds. 








most approved design, includ- 
ing the Mallet articulated 
compound engine, which has 
the distinction of being the 
heaviest locomotive ever built. 
It has four cylinders and 
twelve driving wheels ar- 
ranged in two sets of six 
wheels each, the frame for the 
front set of wheels being piv- 
oted to the rear section of the 
frame, thus enabling the en- 
gine to round the sharpest 
curves with ease. The total 
heating surface of this mam- 
moth machine amounts Ww 
5,586 square feet—the largest 
heating surface: ever put into 
a locomotive Its enormous 
power may be conceived in the 
drawbar pull of 70,000 pounds 
which it exerts when working 
compound, but when in simple 
gear the tractive effort reaches 


over 80,000 pounds. The 
weight of the engine in work- 
ing order is 334,500 pounds. 
A good idea of the great in- 
crease in the size and power 


of locomotives since Stephen- 
son's time may be obtained by 
comparing his engine with the 
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tion will not (as at one time seemed pos- 
sible) be broken up at the close of the St. 
Louis Fair, arrangements having been prac- 
tically completed for placing it in a perma- 
nent home in one of the eastern cities, with 
ample provision for its subsequent safe keep- 
ing. 
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ARTIFICIAL PROPAGATION OF LOBSTERS, 

BY WALTER L. BRASLEY. 

The artificial propagation of lobsters, one 
of the most interesting of biological prob- 
lems, and of great economical importance 
to the United States, has been successfully 
solved. This noteworthy discovery, which 
has baffled scientists up to the present, has 
been practically worked out by the Rhode 
Island Commission of Inland Fisheries 
through the investigations carried on by Dr. 
A. D. Mead, of Brown University, who is 
director of the floating laboratory of the 
Commission at Wickford, R. Il. The U. 8. 
Fish Commission also co-operated in these 
experiments. For the past three years or 
more this has been anchored in Mill Cove 
and turned into a lobster experimental sta- 
tion, with specially-devised apparatus, and 
is to-day the first successfa] lobster-hatch- 
ing plant in the world. New life is now 
assured to the declining lobster industry, 
which otherwise seemed doomed to extine 
tion. The annual output is smaller each 
year, due partially to the unceasing trap- 
ping and reckless destruction of the female 
egg and short lobsters by certain of the 
crafty and ignorant fishermen, who fail to 
observe the regulations, and evade the fish- 
ing laws. It should be stated. however, that 
early experiments were carried on on behal{ 
of the United States Fish Commission at 
Wood's Holl in 1899-1900 by Prof. Herman 
C. Bumpus, then director of the United 
States Biological Laboratory. His series of 
promising investigations awakened general 
interest in the artificial rearing of lobsters, 
and many different devices for the inclos- 
ures were tried, all of which proved unsatis- 
factory and resulted more in killing than in 
the rearing of the lobster fry. Later the 
experiments were transferred to the Wick- 
ford Station. The writer, in July of this 
year, at the Wickford Laboratory, had the 
opportunity of visiting the lobster-hatching 
plant, when Dr. Mead outlined the appa- 
ratus and his successful method of rearing 
the young lobsters from the eggs through 
the critical four stages of two to three 
weeks which is necessary before they become 
fitted for the struggle for existence. The 
foilowing narrative embodies the salient and 
latest features of Dr. Mead’s investigations, 
obtained from an interview and his official 
report. The hatchery is installed in a 


house-boat, some fifty feet in length, built on two pon- 
toons, having a house ten by ten on each end, which 
is used for a laboratory, sleeping apartments, and the 
storing of appliances. A well of twenty feet is arranged 
It is gratifying to know that this valuable coliec- between the two houses. Two large floats on both 


sides of the house-boat contain 
the essential apparatus for tite 
breeding and rearing of the 
young fry. This, the most yi- 
tal and important feature of 
the whole work, viz,, the in- 
closure used to harbor the 
young fry, consists of a stout 
canvas bag twelve feet square, 
submerged to the depth of four 
feet and supplied with a rotat- 
ing propeller. After innumer- 
able experiments, it was found 
that the keynote to success was 
that the water in which the 
young fry were inclosed should 
be kept in continuous motion, 
This accomplishes two things: 
it prevents the fry from set- 
tling into pockets to smother 
or devour one another, and it 
keeps food in suspension, so 
that they can obtain it. In 
order to admit a free circula- 
tion of water in these bags, 
windows of copper screens are 
placed in the bottom and in the 
sides near the top. The bot- 
tom ones are twenty by thirty 
inches, through which the 
water enters the bag. The side 
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Submerged Bag with Stirrers for Breeding Lobsters. Getting Out “ Fourth-Stagers” for Liberation. 
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ones are five feet long and ten 
inches broad, and placed ten 
inches from the top, through 
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which the water escapes in the bag. The windows are 
covered on the inside with linen scrim, which pre 
vents the lobsters from being caught in the copper 
screen. The rotating propellers create an upward cur 
rent through the bottom windows, which flows out 
through those on the side. The paddle blades are 
four feet long and operated by a gasoline engine, 
which turns the main shaft, revolving the whole 
series, The largest number of “lobsterlings” raised 
to the tourth stage at one time was 12,750, being over 
filty per cent In a series of experiments in which 
the fry were counted at the beginning and at the end, 
from sixteen to fifty per cent of the fry in the first 
stage were carried through to the required final fourth 
In the experiment which yielded fifty per cent 1,000 
specimens were used, with 2,500 forty per cent were 
carried through, and over twenty per cent in an exper- 
iment with 5,000, kept together in a small inclosure. 
A percentage of fifty-four was obtained in one case. 
Hitherto the best percentage under the old method 
and with most favorable conditions at Wood's Holl 
ylelded only a quarter of one per cent The Norwe 
gian investigator Appellof, who has recently conducted 
experiments, reports that by the use of the greatest 
precautions he succeeded in carrying over, out of 1,500 
larve of the second stage, only one hundred individ- 
nals-into the fourth, less than ten per cent. The first 
step in the artificial propagation is obtaining eggs 
from the female lobsters. These are bought from the 
Greek Newport fishermen in July and August The 
eges are carried through the winter and spring under 
the tail of the female, attached to the swimmerets, and 
the hatching begins in May and ends about 
the middie of July. The number of eggs 
produced varies with the size of she lobster, 
and ranges all the way from three thousand 
to ninety thousand The maternal care 
which the female lobsters display for the 
young is small. The newly-hatched fry are 
entirely free, have no means of attachment, 
and are readily scattered by the tide and 
waves and become easy prey for the other 
marine animals. The eggs are combed from 
the female into a bag occupving the space 
between the two cabins on the house-boat, 
and after being hatched are transferred into 
the regular canvas bags with propellers 
Here they are carried through the interval 
of two to three weeks. The chief difficulty 
in rearing fry through this period in any 
considerable numbers consists in so confining 
them thai they will not die from the effects 
of suffocation, mechanical shock, starvation, 
cannibalism, or parasites. This is remedied 
effectively by keeping the water constantly 
stirred, and the lobsters and their food sus- 
pended in the water. The attack from para 
sites constitutes one of the most serious dif 
ficulties to contend with Frequently the 
young lobsters are so completely covered 
with a growth of parasites, which hinders 
their movements, that it interferes with 
feeding and with moulting, so much so as 
to finally cause death. Of unusual interest 
is Dr. Mead's observations on the early life 
habits and appearance of the young lobsters, 
hitherto not generally known, during the 
four stages of their infancy. The huge white 
bag, swarming with millions of the tiny 
creatures, furnishes at all times a fascinat 
ing and kaleidoscopic picture of marine life. The best 
food so far discovered for the young fry is the soft 
part of clams, the bodies of which were cut out and 
chopped into fine pieces and then thrown into the bag 
Their habit of cannibalism made the question of ample 
food supply an important one. The only way found 
to prevent them from destroying one another was to 
give them an abundance of food In the process of 
hatching, the first stage lasts about three days, the 
second about four or five, and the third five or six, 
though the length of each period varies greatly, de 
pending upon the water temperature, the food supply 
and the general health of ¢t oune 1 

to sixteen days are required for the larvw to pass 
from the first to the fourth stage. The young, imme 
diately after hatching, are designated as belonging to 
the “first stagé”; after they have moulted once, as be- 
longing to the “second stage,” and so on. The surest 
and quickest means of distinguishing the different 
stages is by the appendages along the underside of 
the abdomen (tail). In the first stage there are none; 
in the second stage several pairs of swimmerets are 
present; in the third stage appendages appear upon 
the end segment of the tail. The fourth stage is so 
differem from the preceding ones that no difficulty is 
ever experienced in distinguishing it. 

During the first three stages the lobsters swim near 
the surface in an aimless, jerky way. They are en- 
tirely anfitted for a bottom life. The thorax bears five 
pairs of forked limbs, which ultimately become the 


/ walking |i nbs of the lobster, One branch of each leg 
_=~the lowe, —extends forward and downward, and is 
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used solely for feeding; the other, which is fringed 
with long hairs, bends upward to the side of the tho- 
rax, and by vigorous downward strokes helps to keep 
the larva afloat. The abdomen (tail) of these lobsters 
is bent downward at right angles to the body and is 
the chief swimming organ, and by means of rapid, 
irregular, downward strokes sends the animal tumb- 
ling over and over. When the lobster has nearly 
reached the surface, it often rests for a little, and 
sinks gradually toward the bottom. 

The most marvelous and astonishing change of 
form and habits occurs at the third moult. The emerg 
ing fourth-stage lobster has the general form of the 
adult. The abdomen is no longer bent down, at right 
angles with the body, but now extends straight behind. 
The downward stroke of the abdomen, which was the 
chief means of motion during larval life, is now used, 
as in the adult, only for rapid retreat. Al! five pairs 
of walking legs have lost their upper branches, and 
the first pair, which are now the large, characteristic 
nippers. are extended straight in front of the head 
while the lobster is swimming The other walking 
legs are relatively shorter than in the larve, and are 
fitted for walking These structural changes are ac- 
companied by more radical differences in habits and 
instincts. He is no longer helpless upon the bottom, 
but burrows under shells or stones for a home, crawls 
over the bottom or swims about in search of food, 


avoids enemies, and instantly retreats from danger 
when attacked. A new style of locomotion is adopted, 
and he swims forward in a straight and perfectly defi- 
nite course by the strokes of the swimmerets. In the 





The Auto-bolide, on which an Automobile and Its Occupant Travel at the Rate 
of 130 Miles an Hour and Incidentally Turn a Complete Somersault in the Air. 


fourth stage the lobster has passed the most crucial 
period of its entire life, and is vastly better fitted for 
the struggle for existence than in any earlier stage. 
After lobsters have been carried through to the fourth 
stage, they are liberated in lots of one to five thousand 
at various points. One of the most suitable methods 
adopted was to set them free in the morning upon a 
stony shore, when the tide was out. Here they could 
find a satisfactory place to burrow and hide from their 
eremies, also a chance to obtain food. If thrown over- 
board in large quantities in deep water at one place, 
they would undoubtedly attract large numbers of 
fishes and other enemies, and consequently be de- 
voured. The hiding and burrowing habits which are 
taken up when the fourth stage is reached, continue 
to be characteristic of the lobster during the earlier 
period, and doubtless throughout life. In the cars 
where they are confined, the lobsters show a ready ap 
preciation of anything which will serve as a hiding 
place, such as shells, stones, seaweed, etc. Aside from 
rearing the young fry up to the last stage, many new 
and important problems are being worked out, such 
as the rate of growth, age of maturity, regeneration, 
migration of adult lobsters along the coast, to and 
from deep water. These are copper-tagged with a 
number and request to return, ‘when caught, to the 
hatchery. The record one for traveling up to date 
eovered a distance of ten statute miles in less than 
eight days. By experiment it has also been proved 
that the young lobster could withstand the cold of 
winter and the freshened water of early spring. They 
were submerged in cars in November, and were sunk 
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in the channel in from eight to ten feet of water and 
left undisturbed until spring. No food was given 
them, although they may have obtained some from 
the water or from the animals which grew in the car. 
In the spring they were raised, and seemed not to have 
suffered from their long fast and winter's exposure, 
They were all in a healthy condition. but so torpid 
with the cold that they could be picked up with the 
hand, becoming very lively, however, when warmed. 
It was found that the size of the lobsters of the same 
age varied greatly, though reared in exact conditions 
The immediate cause of these differences is probably 
due to the amount of food taken, as some are more 
courageous than others in foraging 

The Wickford hatchery, through the painstaking and 
scholarly researches of Dr. Mead, has conclusively 
proven that artificial lobster culture upon a large 
scale is now practicable; while the establishment of 
numerous hatching plants, liberating millions of 
young fry annually, is destined ultimately to reclaim 
the valuable waning lobster industry of this country, 
The author acknowledges his indebtedness to Dr. A. 
LD. Mead for data incorporaied in the foregoing sketch, 
and to Mr. Hadley for drawings reproduced of the 
rewly-hatched “lobsterlings.” 

>> -+o- > ——_—____——_——_—— 
THE AUTO-BOLIDE. 

The latest of those daring contrivances which seem 
to defy all dynamic laws, and for which Parisians 
ip particular seem to have an overweening fondness, 
is the “Auto-Bolide’—compared with which “looping- 
the loop,” “the circle of death,” and other felicitously- 
named “amusement” apparatus seem tamely 
commonplace The accompanying illustra- 
tion, which is reproduced from L’Illustra- 
tion, shows the apparatus clearly enough, 
but the account which that paper gives of 
the principie upon which Mlle. de Tiers 
whirls around this structure, in a specially- 
constructed automobiie, is anything but 
clear. We are simply vouchsafed the infor- 
mation that a platform is situated a con- 
siderable distance from the ground, from 
which platform two rails descend at an an- 
gle of 45 degrees, terminating in a sharp 
though graceful upward curve. Separated 
from the end of this curve by an air gap 
of some 30 feet is an ordinary loop-the-loop 
track. The entire contrivance resembles 
more the letter S than anything else In- 
deed, at the Folies-Bergére this piece of 
acrobatic foolishness is called “la boucle 
en 8.” 

From the very obscure description of 
Mile. de Tiers’ automobile, it would seem 
that the vehicle is provided with rollers 
which grip the track on the downward 
plunge, leaving it at the air gap, and allow- 
ing the automobile to finisn the last stretch 
of this hazardous course on its own wheels. 
Since the occupant of the vehicle must turn 
a complete somersault in the air, a heavy 
counterweight is secured to the front part 
of the machine, to assist it in its revolution. 
The leap across the gap is said to be “im- 
pressive.” Startling, would be a more fit- 
ting description. The tires receive a _ vuio- 
lent shock, but seem to stand it well enough 
The entire distance of 50 meters (164 feet) 
is covered in four seconds, or at a speed of 
about 130 miles an hour It may be a matter of re- 
jeicing to engineers to know that not a member of 
their profession is the inventor of this absurdity, but 
a painter, M. Alonzo Perez by name. 
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Fiala Hescue Expedition Falls, 

W. S. Champ, leader of the expedition that started 
to relieve Ziegler’s North Pole expedition under An- 
thony Fiala, telegraphs as follows: 

“IT regret to report my failure to reach Franz Joseph 
Land The ice is insurmountable. The approaching 
winter and heavy frost have compelled me to abandon 
further effort.” 

Fiala left New York in May, 1903, for Norway, 
where his ship, the “America,” was waiting His 
plan was to go to Camp Ziegler, Alger Island, for win- 
ter quarters, and in the spring of this year to make 
the dash for the pole. 
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A notable locomotive engineer, Mr. William Adams, 
M.L.C.E., has recently passed away in his eighty- 
first year at Putney, England. He was one of those 
most closely associated with the development of the 
present type of locomotive, and was the first to pro- 
duce an engine especially adapted for short-distance 
traffic. This engine, which was designed in 1868 for 
stopping and starting with great acceleration, has serv- 
ed as a model for this class of work ever since. Dur- 
ing the course of his brilliant career Mr. Adams was 
the locomotive engineer for three of the v ost promin- 
ent trunk railroads in Great Britain. 
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Among the means employed for obtain 


views of elevated 


kites and so arranged that 


What is thus obtained can never approach 


where, instead of depending upon a favorable puff of 


wind, the mind of the operator directs t 
the basket of a balloon. 


tische Mitteilungen. It is one of several 
vicinity taken by Mr. Ed. Spelterini on 


1904. Our photograph fails to reproduce all the luxuri- 
ance of color, all the sensations engendered by this 


prospect under an African sky 

From the height, which must 
have reached several thousands 
clearly see the 
which is at 


of feet, we 
canal of Jusuf, 
times a dry bed, but just now 
is apparently filled with the 
life-giving fluid so bountifully 
Father Nile; 
again, in the distance, is equal- 
ly clearly discerned the 8-mile 
straight bordered 
drive from the town of Ghizeh 
to the Mena House situated al- 
of the 


dispensed by 


-away tree - 


most at the very foot 
great Pyramid. 


eve — 

The Living Crystai. 
The researches of Dr. Otto 
von Schrén, Prof. of Patho- 


logical Anatomy in the Univer- 
sity of Naples, says a writer in 
Knowledge and Scientific News, 
gave meaning some ten years 
ago to the expression “the liv 
ing crystal.” He showed that 
living matter, largely albumin- 
takes the 
while 


ous in character, 


crystalline form, and, 


still living and _ crystalline, 
obeys so many of the haws and 


manifests so many of the prop- 


SPELTERINI’S EGYPTIAN PICTURES. 


objects are kites and balloons. 
Cameras have been sent up on the strings of powerful 
the sensitive plate con- 
tained therein could be exposed to the reflection of the 
picture below. No mean results have been thus ob- 
tained, yet this scheme serves only in the absence of 
the more exhilarating medium, the balloon ascension. 


Such a picture we take pleas- 
ure in reproducing here from the Illustrierte Aeronau- 





Scientific American 


ing bird’s-eye character may be said to 


of vital energy; in short, 


develop the other. The 


a view taken 
he lens from 
views of the 
February 21, 


needle-shaped prisms. 


erties of inorganic crystallization, that its crystalline 


experiments he drew the inference that crystallization 
in its terrestrial origin was a manifestation of life— 


same reasons that a plant grows, or the brain grows, or 
ab ameeba grows; that the vital forces stirring the one 
are no more than a different form of the forces that 


crystal” which, for example, he discovered as one of 
the products evolved by various of the bacilli that he 
examined, became thus, in his theory, the bridge be- 
tween what had heretofore been called living matter— 
animal and vegetable—and déad matter—mineral. 
first crystals which set him on the road to this theory 
were the crystals of the Asiatic cholera bacillus, which 
he examined as long ago as 1886. 
Other bacilli examined exhib- 









be established. From these 


that a crystal grew for the 


“living crystal,” the “vital 


when 


The 
crystals. 


ited distinct crystals of different forms. 
subtilis, for instance, formed bayonet rhombs; the 
bacillus tenueformis, hexagonal prisms; the tubercle 
bacillus develops square rhombs; anthrax, elongated 
rhombs; any given bacillus being immediately identi- 
fied by its crystal, which never varies in the shape as- 
sumed in its original formation. These objects are per: 
fect crystals in form; yet, as anyone may see, they 
are alive, and their life, their motion, and their repro. 
duction are as visible and undoubted as their death 
it ensues is undoubted. Their death occurs 
when all the living matter which originally formed 
part of the crystal has eliminated itself. On death they 
become the crystals that we know, ordinary mineral 


The bacillus 


— 








They were long, 








BIRD’S-EYZ PHOTOGRAPH OF THE EGYPTIAN PYRAMIDS TAKEN FROM A BALLOON. 





RECENTLY PATENTED INVENTIONS. 


Of General Interest, 

MARINE HULL.—T. H. Situ, Sturgeon, 
Bay, Wis In this case the invention consists 
in ap improved manner of constructing metal 
lie hulls, and it lies particularly in the means 
sheathing to the 
frame, in the manner of joining the sheathing 


for fastening the metallic 


and in the novel means for 
entire structure 


plates to each other 
stiffening the 

MEN'S NECKWEAR.—J. H. Starx, New 
York, N. ¥ The invention refers particularly 
to improvements in neckwear or scarfs of the 
class having an apron or aprons depending from 
a collartengaging device, an object being to so 
construct the parts that the apron may be 
readily rotated around a vertical axis relatively 
to the head or collar engaging device to pre- 
sent new or different surfaces, thus practically 
providing two scarfs in one. 

PACKAGE-CAN M. SHALITA and P. 
SHALITA, New York, N. Y. In this patent the 
invention has reference to the construction of 
cans preferably made of metal and adapted 
especially for liquid contents, the cans being 
of that type in which a removable cover is 
employed, held in place by frictional engage 
ment with the mouth-section of the body of the 
can 

BUILDING-BLOCK.—G 
York, N. Y The invention relates to masonry 


GERAERDTS, New 


and its object is the provision of a new and 
improved block for 
and the like, arranged to 
quick setting of the blocks and a firm uniting 
of adjacent blocks to produce an exceedingly 
strong, durable, and light wall. 
EYEGLASSES.—H. MASTERS, Mont. 
Mr. Masters in this instance has Invented an 
particularly 
In glasses involving double lenses or two pair 
directly 
the lenses, and are slightly outturned ot their 


forming partition-walls 


permit easy and 


Butte, 


improvement in eyeglasses, and 


of lenses Bow-clamps clamp upon 


free ends, forming rounded surfaces igainst 
the lenses, so they can be applied tightly to 


injuring the latter 
TOBACCO-PIPE.-R. 8. Kocn 
Pa The principal object in this improvement 


the lenses without 


Bethlehem 


Is to provide means for absorbing and retain 
ing moisture and preventing it from interfer 
ing with the draft Moisture collecting in the 
ster i very disagreeable feature. and many 
at pts have been made to do away with it, 
t th int 


entor is not aware any have been 


practical) successful The chief aim is to 


accomplish this object 


o> 


Scrap leather is the latest substitute for wood in 
the manufacture of railroad ties. This process has 


been worked out by F. W. Dun- 
nell, of West Warren, Mass., 
who has had occasion to give 
the subject of paper making 
some study, and the leather 
railroad tie is the result. He 
claims that the tie can be made 
so hard that it will resist a 
spike, if this were desirable; 
but when the tie is made at a 
proper density for. railroad 
purposes, it will take the spike 
as nicely as wood, and will 
hold it much better. The tie 
is said to resist the action of 
water and chemicals to a great 
extent, and the inventor estt- 
mates its life at thirty-five 
years. 

Samples of this tie put down 
some twenty-eight months ago 
in the yard or the Boston & 
Albany Railroad at West 
Springfield have not shown the 
least wear, although they have 
been subjected to the hardest 
usage. The material from 
which these ties are made rep- 
resents the waste of the shoe 
and leather goods factories, of 
which there are many in New 
England. 








which are constructed of a single blank adapted 
to be folded, one portion being adapted to be 
folded within the other and serving as the 
return-envelop proper when the outer portion 
is detached by the addressee. 
EASEL-SUPPORT FOR DISPLAY-BOXES. 
W. De Laney, Hammond, Ind. 
here is to provide details of construction for a 
device which affords a reliable support for a 
display-box that may be readily attached there- 
to, so as to maintain the box in an upwardly 
and rearwardly inclined position fer an ex 
hibition of goods held in the box and also a 
conspicuous display of udvertising matter placed 
on the box and easel-support, 

CLAMP FOR WELDING TIRES.-C. 8 
BLAKER, Worth, Mo. In this patent the im 
provement has reference to clamps for use tn 
heating and welding tires; and its principal 
objects are to provide such a device for hold 
ing the ends of tires in their proper relation 
for making a lap-weld, thus enabling the smith 
to dispense with a helper'’s services 

SHOWER-RING.—W. H. Lawrence, Wor- 
This inventioa pertains to bath 
ing apparatus; and its object is the provision 
of a new and improved shower-ring arranged 
to permit the bather to readily place the ring 


The object 


cester, Mass 


in position on the neck and remove if there 
from whenever it is desired to do so 
ATTACHMENT FOR SURVEYIS INSTRI 
MENTS I R.A 

There e sever . Mi 

invention, which relates t irveying at 
instruments of a kindred character in which a 
telescope is used to aid in measuring distances 
and angles: but the principal object Is to pro- 
vide for reading all data directly from the 
instrument, and thus avoid all the ordinary 
calculations, which usually have to be made at 
night after fieldwork is rendered Impossible by 


darkness.’ 





Heating and Lighting. 

APPARATUS FOR AUTOMATICALLY 
LIGHTING OR EXTINGUISHING STREET 
OR OTHER GAS-LAMPS.—J. Bencan, Gran 
ville. New South Wales. Australia The object 
of this inventor is to provide an apparatus for 
lighting and extinguishing the street-lamps 
throughout an entire district or city by means 
of a device actuated from one central station 
central stations, and conse 
daily at- 


or from district 
quently without the necessity of 
tention on the part of a lamplighter. 


Machines and Mechanical Devices, 





DOUBLE RETURN-ENVELOP I Q 
Dixon, St. Louis. Mo Mr. Dixon's invention 
is an improvement in that class of envelops 
known as “double” or “return” envelops and’ 


SCENE SHIFTING MECHANISM H s 
THomas, New York, N. Y. “In this patent the 





invention has reference to improvements in 
mechanism for shifting scenic curtains, an ob 
ject being to provide a simple mechanism ar 
ranged in a comparatively smal! space, where 
by a plurality of screens may be raised and 
lowered, one independently of another, to pro 
duce varying effects or ilusions or to display 
suitable backgrounds. 


REVERSIBLE FEED MECHANISM FOR 
SEWING MACHINES.—W. A. Smitrn, New 
York, N. Y. The invention relates to improve 
ments in reversible feed mechanisms for sew 
ing-machines of the class disclosed in a prior 
patent granted to Mr. Smith; and one object 
of the present invention is the provision of a 
device for releasing and moving endwise the 
controlling or adjustiig bar by a simple turn 
of the device in one direction or the other. 
Simple means release the adjusting-bar with 
out moving it endwise, and the inventor pro 
vides an improved form of feed-dog, throat 
plate, and bridge on the bed-plate. 


BAND-SAW.—C. SrymMornk, Defiance, Ohio. 
The object of this inventor Is to provide a saw 
arranged to permit convenient and accurate ad 
justment of the feed-table for making straight 
and beveled cuts, to allow the feed mechanism 
to automatically accommodate Itself to inequal 








ities In the work, to insure proper guiding of 
the work past the saw-band, and to take up 
any slack In the endless saw-band, and to al 


! latter to slightly vield nder heavy 
ind to pero the operator to stop the 


d instantly when desired 


SUPPLY-TANK FOR WATER SERVICE. 
P. J. Leirnaceaer, Clarendon, Texas, The 
water service of an establishment frequently 
includes a supply-tank at a proper elevation 
to derive the desired head or fall of water, it 
being usually pumped into the tank as re- 
quired. Towever, the tank may be constructed 
entirely open at the top so that rainfalls sup 
ply the tank without use of a pump. and for 
reasons of economy and strength it is not un 
common to construct It of wooden staves held 
together by encircling metal bands Under 
certain conditions the .sides above the water 
become so dry as to cause the staves to shrink, 
warp, and produce leakages The inventor's 
principal object is to overcome this objection 

CONTROLLER FOR SPRING. ACTUATED 
GEAR WHEELS.—A. Hitiorex, New York 
N. Y. In this case the object Ie to provide 
means for causing the train to evenly deliver 
the ever-changing power imparted thereto by 
the uncoiling force of the mainspring to Insure 
a uniform running of the train or gear-wheels 
driven from the spring-barrel, so that in 
watches, for instance, the balance-wheel will 


SINGLE-TRIGGER FIREARM,.—H, E. Wt 
XANS, Poughkeepsie, N. Y. This arm is tn 
tended to be a practical and successful device 
that will fulfill two important requirements 
first, freedom from a tendency to discharge 
both barrels in rapid succession by an involun- 
tary pull on the trigger, and, secondly, the 
ability of the user to select at will the right or 
left barrel for service. 


METALLIC PACKING.—J. J, Repwen, New 
York, N. Y. This packing is intended for une 
on steam-pistons and similar purposes. ‘The 
packings now on the market answer their pur- 
pose in a general way, but those having a lock 
to prevent them from turning on the piston or 
other element to which they may. be applied, 
are so constructed that they sometimes become 
caught on one side or. in contracted position, 
thereby permitting steam to escape. The_in 
ventor remedies these defects by providing 4 
lip-lock packing-ring which cannot get caught, 

LUBRICATOR.—A. G. Pusener, Stoughton, 
Wis. The invention relates to lubricators, par- 
ticularly those adapted for app!ication to wind 
mills and the like. In apparatus of this clase 
on account of its comparative inaccessibility 
it is of Importance to provide them with a de 
vice which will from a common reservoir posl 
tively deliver the lubricant to the frictional 
surfaces of the mill in cold and warm weather, 
this supply being furnished tn varying meas 
ured quantities to different elements The ob 
jects are to achieve such results, 

CAR-BRAKE.—H. Horrmann, New Rochelle, 
N. Y. The purpose in this instance ts to pro 
vide a construction of brake which will be 
quick in action, and under perfect control of 
the motorman or attendant even should the 
strength of the attendant be below normal. 
The inventor dispenees with the winding of 
brake-chains directly on brake-shafts and pro- 
vides a brake construction which will be eco 
nomic and readily adapted to any type of roll- 
ing-stock 

STUB-SWITCH FOR RAILWAYS.--J. G. 
McKeown, Phoenix, Canada. This tnvention 
has reference more especially to stub-ewiltches ; 
and one of the principal objects thereof Is to 
overcome numerous. disadvantages frequently 
met in the use of many devices of the kind 
and also to provide a railway-switch which is 
thoroughly effective aad reliable In operstion 
and comparatively Inexpensive to manufactare 
It comprises few parts, is easily regolated and 
possesses the capacity for long and repeated 
service 
Nure.—Copies of any of these patents will 


be furn'shed by Munn & Co. for tem cents each. 
Please «cate the name cf the patentee, title of 





vibrate uniformly. 


the tuvention, and date of this paper. 
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DECREAS 


the cost of your 
truckage 





WHILE YOU 





Asait of the ol ruil | 








INCREAS 





the speed and capacity 
of your teams 





Our Steel Highway Track has Steel Base-plates, 
Rail Supports, Tie-bars and Wedge Keys; no wood, 
no bolts, no burrs—but all metal, interlocking and 


The Steel 
Highway 
Track 


Just what is 
needed for Fac- 
tories, Coal and 
Lumber Yards, 
Breweries, Plan- 
tations, etc., to 
facilitate hand-| « 
ling of Products Rt 
at minimum ex- Hi 
pense. 

Get prices and 
particulars. 

Ask for book- 
let “A.” 


indestructible. 

This cut shows the track as laid; 
the cut below shows construction in 
detail. 
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One horse on a Steel Highway Track can 
horses on a good macadam road, or twelve horses on a good gravel road 


pull as heavy a load as six 





























Correspondence solicited relative to the formation of subsidiary companies operating State rights 


Steel Highway Track Construction Co. 


OF AMERICA 


MAIN OFFICE: 


758 Drexel Building 
Philadelphia 
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Grain drilla, cultivators, or ike fm; ts 

means for adjusting, Lake & 
Grain separator, A, E. Bable ....sseees 
rrott. 


pecocges suaensanep eseeses 770,300 

Block pee RG. & A. Arnsen «+ 770,261 

ee He se nor Bi a - 

READ THIS COLUMN CAREFULLY.—You riler sta) faleott... 

will find inquiries for certain ciasses of articles aonee stay bolt, Peters & Cole ~ gee 

numbered in consecutive order. If you mann. | Bol poe Tuy paratus oo maintaining e 

facture these goods write us at once and we will Bolt and nut a ve 

send you the name and address of pena go desir- 

ing the information. iu every case it is meces | po okbinder, 

sary to give the number of the inquiry. ones ‘ 
Book 
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Business and Personal Wants] ha molding press, composition, G. F. as 












Grate, H. &. WW seapeses 
trip” tor exerci purposes, apring, 
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soon eat, sisi i ie keane: ORS 
sem, Mingle tape “Mlouble , 


A. 
Halter and bridle, ‘C. 
Halter «@ weaner, 

































Book 
$e Harrow . 
Manne Iron Works. Chicago. Catalogue free. bottle gn atchiie, i Teraling eocvee Harvester, wee ¥ 
Ne. —F akers of worms for ret not- . 8 Lambe......... er, co 
oe. > Cape sige z : Bottle protector,,G. L. Kestner ........... Harvester elevator, BH. A. Joh 
Rottle stopper, C. Schonert ........ Siu tiee Harvester throa papeen aed sion 
AvuToSs.—Duryea Power Co., Reading, Pa. Bottle stopper, Z poddick SecthdUdikndae j a oe ae ss Py ree 770,520 
9 -, Bottle stopper, F. Mle ....eeeeeeeeereceee at pe -) ie ‘amy . Law 
Inquiry Ne. 6025.—For makers of small dies Z ~ 
desstny, Ng, 9995: For me Bracket, di Fy Krewe et ah ooo. 7 TAKE "Hi SE Doth Pathe” FOR | Hat suahade, W Oo. Cle sy ages Tm 
rake mechanism, hand, J. i uire et al.. a xt} a» © smudge composition, B. J, Grif- om 
For mining engines. J. 8. Mundy, Newark, N. J. Brake system, automatic, J, J. Finney...... 0, Lowest Rates and many tee tteseneessceene He} 
3 ‘ Brick or tile cutter, B. E. Bechtel......... 770,625 Ae ee ee fy Heat conducting ‘tbe, he . OTE sie 
Inquiry No. 6026.—For manufacturers of WoOOl-| fridges, foundation sucher for, P. P. Carver 770,674 gation to joel ha Agent. Heater. See Fireplace hea 
knitting machines. Brooder, G. Hacker ....cscccscccsccsscsse 770,305 Main St., or D.P.A., | Heating, evoling, ventilating, a and lighting 
*U. &.” Metal Polish. Indianapolis. Samples free. Brooder heating om ventilation aystem, G. ad saad Bi Ham ste New ins ae 0 en Tess 
DOE nc 000 ntanncebiés ues tacaeeuaee 77,2 WOES conc vandccnsstéepsensode 
Inquiry No. 6027.—For makers of toy looking- Brosh, botary tooth, H. EB. Tague . 770,400 V. ed Hoisting and couveying ‘apparatus, ¥. Tam- 
glasses. Brush, tear i phe ie cba weeeaeene é LAY 4 e er ul . a RA oar Scene ose 
c " ~ , 2 Bubble blower, P. D. Horton...... 70,2 ean r ap barre 
Verforated Metals, Harrington & King Perforating Buckets, means for discharging waterials : Counters 7 — ———" nt, Me 
ot a urbace, . OT see eeeenee 





Co., Chicago. from, H. A. L. Barry, reissue 


ry No. 60:2%.—For a storage battery which Buckle, back band, C. Smallwood 
——— Yreene. aud is not liable to damage from jolt- | Bugsy wrench, iron wire, M. 
ing in a railway coach. Butter, ete., cutter, R. Pozzi 
Cabinet, kitchen, V. O. i 

Ilandle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., | Cale ulating apparatus, A. B. 
Chagrin Falls, O. Calculating machine, interest one aspen 
age, Ws BM. Behe cccosccccveseicceoes 






Impact motor bk. ‘Hube 
Juduction coll, 
ralde 



















Iuquiry No. 6029.—For manufacturers of the] (Calendar for pencils, etc., F. Spillane..... 
pith of corn stalks. Calipers and dividers, combined, A. Solo... 
‘ " Cap, bathing, J. Tooher .......... eocccces 
If it wa paper tube wecan supply it. Textile Tube Car, convertible, W. H. ifovenden. NBR 
Company, Fall River, Mass. Car frame and making it, tank, EB. 1. Doodsa. 

uiry Ne. 6030.—For a machine for stamping | (®t indicator, tank, A. D. W hittemore..... 770,668 | ee a a | Oe SPAM Why A, MURINE 6540s sess 
Pb +. Fang yard ae ks, etc. Car pans or unloading nnperpiaine J. M. 
EEF sb occccsccccesosesetsccese eccccee 
Sawmill machinery and outfits manufactured by the] Car, mine, W. E. iiamtiton. Cecenecccerse 
e Mfg. Co., Box 13, Montpelier, Vt. Car, railway, I. W. Ph elps eorececcegecee ji 

om . in ai rie Car’ roof, 3. Hatasbita Corecenccccccscceses 
Inquiry No. 6031.—For manufacturers of bottle-| Car, steel side dump, W. Q. Olden....... ‘ 
cleaning machines. Car wheel and axle, W. A. Honeyman..... 
Carbureter for explosive enpaen, E. H. 


D. A. Beaton, Practical Lead Burner, P. 0. Box 34 
Woburn, Mass. Fifteenyears’ experience. 


neuiry No. 603:2.—For makers of gutta-percha, 


Chay a ccccccceconsccccscsccesesevese 
Cardboard, manufacturing “taced, :. “Oeser.. 
Carriage top support, . Peyton ecoee 
Cartridge clip, E. 0. Gos 
‘ 
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a ‘ase. Bee Dress suit case, 

WANTED.—Three first-class tool makers, ten good | (ase making machine, round corner, J. B, in a) & Herndon 4,400 
. y , q GOFF cc vcccesses ~ repair, ue seetennenge .¢ 
pe — tes peek gpe Co., erie eae Caster, C. H. MeCaul Cope ile Ling Pla uu moe pereenenves atlachme 770,24: 

nauiry No. 3.—For manuta Oo Cement, carborundo, L. - : BLOTS «+5. eee eeemeeeesonseee 
and cheese- making machinery. Si esata sas 770,730 Dynamo ig ep. tees Grawing appar atu, is ts Vives 
sohei Centering support, extensible, G. B. Waite, fxtw ete., $8.00; 5 sults separator, cen ugal, Dabigviat 

American inventions negotiated in Europe. Wenzel 770.61 7 770,618 —T merch Bon _ Hol 710,070 
& Hamburger, Equitable Building, Berlin, Germany. Centrifugal machine, Pott & W {Niamson. 770,385 ‘ yachts, ete. tnd oie : 

Inquiry No. 6034,.—For manufacturers of heavy | Cbairs, ete., adjustment for Morris, W. P. ed de tae ae oe oes ‘ . 
trucks and motor omnibuses. g_ BOMB ven e cnc sesaseseeeeeeeceseaesenes + 770,395 to codes, on omy wien cates extra 

Charm, L. E. Hacherelle ..... esecsese 110,573 ‘Send for Bulletin No. & Bo eseseeecevensenns tooes T7002 

Patented inventions of brass, bronze, comp )sition or | (heck distributer, individual, J. Hicks.. 770,581 Eibridge Electrical t W.' Mitterreiter .... 770,504 
aluminum construction placed on market. Write to | Checkrein loop, Jd. Cy. Averill ...ccccccceee 770,440 Mig. Co., Water Strest, Loom for weaving terry pereenera J. HM. Mar- a 
American Brass Foundry Co., Hyde Park, Mass. pena ge igh SR ae adlbnad st 7 Eibiige 3. ¥, U-8. A. ; SPS pehemam bese: 

Inquiry Ne. 6035.—For makers of smal! carbon | Cigarettes, etc apparatus for feeding, 4 jacquard machine, G. Hi. Brown et al Hroizes 
bails, 1-16 imch diameter und tess, for electric trans- wrapping, and packing, A. Godfrey ... 770,427 THE shed forming mechanism, Conngeen, 
mitter. The balls tu ve polished. Clamp fastening, split ring, E. Kottusch.. 770,501 ents pap O'Relbly .cccscsesvesses tes 770,405 

Clock, electric, H. Scott ......... 770,322, 770,323 | al tt Loow shuttle 1 control mechan, a & 

&#” Send for new and complete catalogue of Scientific | (1,4), singeing machine, J. a coocce Spee of og B tor W. W. Peck «6 ..+++04s Bos seep oRprerrs ei 
and other Books for sale by Mann & Co., 361 Broadway | lothes stick, J. F. Stockin famed Loom stop Rl jarty & Mh srcnseee 467 
New York. Free on appilication pare ag a : A. Htuaghtaling . All Stationers. eines ba ing reed mechoalem, . W. Dav $70,484 

Cluteh, hub, C. ° PEER. ccccccccccccccs GRUOUL OW we a ee re ar ee nn ae er rns ae eh ebeerevenseee 

Inquiry No. 6036.—For dealers in advertising | (oa) Criquete, jennie TL , ey § ey ure. co., wali mete “eencriior, Mh: Mae s.ccssc sae poaae ‘572, 

eities. Coaster brake, ©. Glover .....+++. - 770,460 4 401 West 12sth 8t., New York, U.S. 3 oa ad ‘alcuaekti We ae 0,304 

, ‘o omobile h Lac ac! 5 

Any metal. sheet, band, rod, bar, ite: cat, bent | ot ation FAST | um on moms hts emp mitra ete | anf pit sschig siacinen G0 
crimped, punched, stamped, shaped, embossed, lector Cc ‘ Frank <n 26 Map and machine for oper 
ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y. | ¢ Alkus et al ai eee - able, ne OEE ocee a 

o ) 5 bes toad, . . : et) 

Inquiry Ne. 6037.—Ffor a cremating furnace for fe ye L Conmiges ieh Map pa Ti Fagg F70t08 

stable manure, street sweepings, Lc. Contact breaker, J. B. Schee Massage device, H. A. Dow + 770,018 





Manufacturers of patent articles, dies, metal stamp- | Conveyers, sw itch off device for endless, 
ing, screw machine work, hardware specialties, machin- O. Crowley ..-..-.+-+eees tate eeeeee 


Matches, Rg 'W. H. Parker ......-0.5. 770,300 

















“ Conveying a ratus, J. Haley ......ce0..- 

ery and tools. Quadriga Manufacturing Company, 18 Gonverine ar plea system or control for, Metal bar or rod making machine, J. W. 
South Canal Street, Chicago. A. C. Bastwood .....cccccccces eevceese Mosbiler ose. e sec cceesccrereceencenees ore. tt 
: . Copy holder, F. J. Buenzle ......sceeeeee. 7 Metal press, F. T. Laws et al ...csssesees 720,876 

Inquiry Ne. 6038.—For manufacturers of gaso- Copying machine, R. Schweers ......... 97 Metals gum their ores, separation of, J. 
line motor cylinders with auxiliary exhaust. Corn busking device, F. EB. Woltee........ B. Seammell ...cccccccceccccsccceeeces 110,000 
‘ 8 Corn husking machine, J. D. Hidy ....... « 770, Mine ‘arill, G. G. LOW oe eees ees TI, 376 
bona panes Sar Se. pen gar ee vaagy tanta ecgurnineoniss ~ Corn silker, C. H. Piemmer ea pe specenes Ke ining machine, W. B. Hamiliton.. , 770,266, TIU286 

No. 769,500. Valve, a cut-off, for supply tanks, No. | Corset stay, F. A. Russ .................., Mining machine nck, M. Raines.......... 770, 

737,01, Can furnish some valves, cut-off, in working | Cotton chopper and cultivator, M. O. Carter Mixing L. & etenseveves GMAT 
order. P. J. Leithauser, Clarendon, Texas. Cultivator, kL DET a inavanesavives > 77 ing apperatus, J. B. Price ......++s+++ 370,008 
R s Cultivator, J. . Buckingham ............ 7 ortising hinge, J. W. Carson. . 770,208 
Inquiry No. 6039.—For dealers in stage scenery. | Cultivator, planter, and fertilizer distribu- Motive power apparatus, + S Lake...,.-. 770,468 





. Kastwood.. Tu. 


English and European Market for American Manu-| _ _ ter, J. R. Brown ...... Motor controlling syste! 
a “ Cultivator, three row, W. F. 
factures.--W. & K. Leggott, Limited, East Parade, Brad-| Curtain fixture, P. Pag 
ford, England, is in remarkably good position for hand- | Cuspidor, H. E. Marlett 
ling any article connected with builuing trade, and will | Cutting tool, H. Dyer .. 
be giad to act as agent for American firms. Please | !e¢ ai pattern cutting m 
communicate. Die press, H. C. H. Walsh .......-+0. 
Display stand, J. L. Parker .....+cse0+0+ 














; . J. Sisk. 
Nut lock, D. A. Frick .... se 
A GOOP BANA Eh d tad Nut Jock, B.A. ae SS Bioany 
+| Nut . PP os ° ose 
aed Sompece ND. Ou oN DcOutht wit fail taser Nat lock, iW. EGWOEEED ccpscciccsccsues as 









pinauiry Ne. 6046.—For manufacturers of the! ioe alarm, automatic, P. Bourne Ore conenasente, -- Gulonneau « ceesececnses “s 
Door or window lock, W. F. Martin Package tle, L sosvescececees BIOMED 
The celebrated “ Hornsoy-Akroyd” Patent Safety Oi) | Door stop, R. W. Hyers ...........6.eee0e a wrapping and ae labeling machine, 
T. Van Kannel. 770,512 Peters & eeeye 


Engine is built by the De La Vergne Machine Company | Poor structure, revo! ving, 


A fnsemating stedy 
Dovetailing machine, G. MecMurtrie ...... 770,008 that will ena you 





Packing, metallic, H. ot, Tippett. 770,482, 770,483 
Kendrick SENS 

















































































Foot of East 138th Street, New York. Draft gear, cushioning, J. F. Raders....... 770,687 to earn good wages. | Paper, embossed, . Kendrick ....... 770 
Buqutey § No. 6041.- For makers of small metal | Dredge, clam, J. H. Hall 7 Send for our catalog. | Paper, photographic, EB. BH. & A. BB. Derepas 770,421 
postage stamp box Dress protector, R. Fox ... Established 1879 Seat * pulp, tu —_ he “Noa wood viesin 
> Dress suit case, J. M. Katz - or uct o y. Hosking..... », 
Partner with me ane of & well-known firm on the Paci- Drom guit case. frame, % Vranek ........ 770,340 BUNNELL & Cv., Inc % Park Place New York | pegometer, £. Ku - ditsadsec ated ar 1 eet 
fic Coast, well experienced and acquainted, open for! yrier, See Coffee drier. ————=1 Pen, fountain, V. } Laprel QRAGL StF oe: 
engagem nt. shortly, would like to handle a good article | Drum, musical O. & E. Meinel.......... 770,300 Presse f r *on, fountain, A. d i Serite! hited Foote 
OF 3 le ) x m est of references. L. | Dust collector, R. L. Hollingsworth....... 770,582 S oO on, writing, H. é "Brewington ....... «. THAW 
fee o we.l catablished firm. Best Eges for brooding purposes, protector for, Penbolder, T. M. Smith 770,000 
. " " " 4 0) cm Ps, » Pf, * «© BOTT cee wswewncnnee sone a 
Folkers, 981 Filbert Street, Oakland, Cal. WE: Bn MME ook sn Gceawhrosh ces ses 770,629 Sub=-Press Work Penholder, J. Engel ......-6..0500+000+ eee 710,796 
Inquiry No. 6042.—For makers of novelties in| Electric motor switch operating mechanism, ° Penholder finger hold, B. B. Goldemith.,.., 770,808 
to: ] es. Pee: Ge TRO WOED ded ov en cndescccsvee 770,378 Perforating machine measuring mnechaniatn, 
yeand gam , 270 20% Five sizes. Sub-Presses and 
Inquiry No. 6043.—For manafacturers of sand | Electrical conduit, J. B. Metinles 770,303 Tools der J. 8. Bancroft . . ; a 
and pont f : per = . Elevator, A. Winiarski ; 770,622 ools to or . Piano actions, ple nissimo device 
papas. Elevator door locking mec + ite G3 Send for Catalogue. vs Engel pens J suseee wosre arouses : 770,568 
Muckle ...... ~ees 770,001 anos embodying mechanical play ng mech- 
INDEX OF INVENTIONS Elevator safety applia J. Do BLAKE & JOHNSON, anism, pedal housing for, J. H. Dickin- aon eae 
Elliptic spring, ¢ c r 45 BOM. ovevdpr vesdenbocesdseoses vevbeunwes Rs 
; ; hm | P.O. Box 7 WATERBURY, CONN. > ; ; 
Emergency coupling, G j 7 ‘ . , ’ Picture exhibitor and phonograph, com 
End gate, wagon, I’. Gnatzig . 77 i— bined, H. 8. Milla.....ccs.ssseeees +e» 770,470 
For which Letters Patent of the Bagine, J. Dodd a TPN ER BARKER MOTORS Pictares, _Geveloging catalytic, Ostwald nis 
Engine coupling, F. J. Wood .. 770,400 Be GOOG oc 60bg cen tesecceutescscpgnedius x 
United States were Issued Exhibitor, goods, P. J. & J. J, Koll. y 770,580 Pictures or the ilke, Ostwald & Gros... Tro, 
Expanding mold, L. Cuatt 0,6 Pim tompme, A. ©. B6Ome cococccosccvrssyes . 0,304 
for the oe Ending Kye exerciser anl_ tester, o.00 Have more good points, fewer Hog one. soll, G. Fe, Ryan. .-... pa 
r 2 1 BB. EMMERrON .nncccccccsccccccscccsscs 5 int expansion : une «+ THO) 
en wgshignsg Hyeglass guard, L. F. Adt ........ 770,249 1h operation “ae een. Placket closing device, A. Wildmann.. 0,067 
AND BACH BEARING THAT DATE| Farm gate, L. P. Rollins ...............0+ 770,317 *"Y | Planter, J. M. Roberts cersscceees TIOM0D 
Feed water regulator, “ B. Fulton. .770, 034, 770,635 Planter and rg Ataitibuter, com! 
{See note at end of list about copies of these patents.) | Fence stretching lever, wire, L. * Doan... 770,565 Lounches, Volves, Specisitis. cotton, F. 8. Williams ...... covceceses T0018 
‘ . 2 a t. 370,498 as Fireplace beste, -" jo fonncetenepbenane 770,306 c k PS ee wl attachment, c. B, iy ~~ vecceeee K 
Account registering system, J ‘. Schmitt ) Fireproof metal window rame @ sash, 4 lanter, ¢ row corn, . MY seeeeee ' 
Adding and recording machine, A. P. Simp- Ty . B. Gervais. .........- cecceseeccoce STOEL e L. Bar er, Norwalk, Ct. Planter, corn, W. Draper evecvssoce sovceee T70,082 
BON wseees . ---eeeeees 770,446] Plat fron heater, L. J. Kurtz ....- eececeees 170,501 Planter, he Kirk ....+5 os oboe 
Addressing mechanism, A. Eschenbach.... 770,276 | Floor register, J. T. B. Slater .....+.++++ . T70, Plow attachment, W. N. Alien .:.. 
Advertising apparatus, J. B. von Rudiger... 770,519] Fluid actuating mechanism, R. Gonrader... 770,518 Poke, animal, T. H. Ewing ..... 
Aerial a hicle or other structure, A, G azo gon | Eiuid meter, J. W. lates wane ate a Preserving fruit juices, Sand 
elt eccevesooes 770,626 | Food receptacle, G. acker or X- Apparatus )) ey ee setaseeices’ 
Air trunk separator with air replenishing P | Form fae peoere] and exhibiting garm Wireless Teles Presses, apparatus for a the sae 
device, E. R. Draver ........ expansible, J. G. Bixby 0,492 | rg g — of cheese or other, J. ©. i 
Aluminium, manufacture of, W. Rubel. Freezing mechanism, R. A. Dewsberry.... 770,357 Ju rk SEND. nccccccccauuvbeneeeeeas sees 190,720 
Amalgamating machine, F. J. Hoyt.770,289, Friction brake, automatic, A. Sedgwick.... 770,661 Coil A Drtnging block “adjusting machine, Ww. D. cS 
Amuser t device, coin operated, A, Martin- — | Frnit jar, W. Richards 70,387 seebien cat te oOo es er essecseuerssesesgege 0 4s 
dell ecccecsteavecsceceveccees 770,200 | Furnace feeder, J. Roger .......++-eseees- 770,701 i Gas Printing. mac hine, J. W hite,...770,486 to 770,488 
wie pti ompound and making sa i Furnaces, attachment for section tempering, tonnes Engines. de neren | =. A -- _ me tag 770,683 
SOIBANG coves ccccncdeswcsnsesesesece 770,275 J. A. Weeding ...cceccerceseccevccces D, Print ing mechine, elf-feeding web 
Apparel mbination wearing, A. H. Des Furnaces, compensating terminal for elec- gE. 8. RITCHIE & SUNS, Brookline, Mass. Partridge . y neck b odes "eeee 770,049 
6 , Ask eee a . 770,562 tric, H. NW. Potter c.coscvecee 770,312 Pulp beating engine, J. M. Milleg sssesees T7000 
Ast re ‘pparatus cr planetarium, U. ~~ — | Garment, I. L. Marrow ....-..+-+- ° 770,596 Pulp treating machi: NH. Parker cscsseee T7007 
‘ RS ads SCS RE 770,370 | Garment, infant's, C. Burkland ............ 770,493 ankee PI ? Pump piston, P. J. Waller... ..ceepestaees 770,518 
Atiger SEMMMOT «6 nse een eeeeeeeeees 770,480) Gas generator damper valves, mechanism Pumps, apindle bearing capec ‘Aathy” ‘applica- 
" ; ‘. 4, T. Johnson ......0-+ HA tre operating, a. Rentee, «--52--gereres a vans bed ole to coutrifugal. A i oncom povnaeas 770,000 
+ ee 770,¢Si | Gas lighter, automatic, F. M. D’Arsi ..... 770, — ni ag operating mechanism wid G 
Bas i dint rbuth x ne. : 0 Gas, Rees ag A. Bougault ........ 710.64 FOR GAS wens ears Oe gt gee mee : : Fro-tan 
meta $ 8 WRC. cc cccee THe Gas meter, L. ee eobbesess n ‘bon short circui Com- machine, mg. A. G, Ho fel. 
M vertiow valve, G. M. Welgel..... 770,344 | Gas meter diaphragm, A. Henning .......- oe scape po Rnd point at cach ex- Quill oo ray Treating, E. K, 
Gattery cell, storage, P. Figuceia.....ccses 77 Gas producer, W. O. Amsler ..... ° 770,024 os Guaranteed. hing for 5 ae . automatic, a: 
Melt, BUF. Masteed ..:«cvshcdsascaaeanns Gas producers, furnaces, ete., apparatus for cg elles Bicycle and Bh sm Boat, . tenes ©: at0,00r 
Belt fastener, K.-W. Blake........0+ «2+ 770,256 the continuous feeding and distributing PEeae, SERES Ratteoy » He rd, Hi. W. Freeman . 770,201 
ene saatet nrc. W omy ot posse are D4 of i. in, C. W. Bildt .......... 770,491 Big Free Catalogue Railway intra ——. RK, ¢, Rowell, 170,06 
fe ee tener or stretcher, Grifen rick. 770,657 (Gate, G. BR. Penn ......ceeeceececeecsceves 770,050 Railway rail a Plates therefor, 8. 
Blasting, © O. Frye ....e00 sedeveeaas dues 770,459 Governor, C. Pfeiffer ...c.ss0scsseeceecees 770,008 EZ. J. WILLIS co. 2 Park Place, New York Eh MELGON hawkvedscedscoedbneccecvncs. ORGS 




























Por its many th dsof p 
Jaeger Underwear needs no recom 
mendation, They know its worth 
because they enjoy its benefits, 

From others we simply invite a trial, 
confident that they too will promptly 
acknowledge its merita, No underwear 
like it for Health and Comfort both, 


SPECIAL WEIGHTS FOR PALL 
Booklets and Samples Free. 


De JARGRR'S & W. § (O'S OWN STORRS: 


> | 906 Fifth Ave. 

New York: 1187 Broad w adway 
Brooklyn : 504 Fu: 

Boston ; 230-252 Soyinoe de, 
— t 1gte Cheanut a. 

Chicago : 82 State St, 


apres! 


Otter. 
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All over the civilized world 
THE IMPROVED 


BOSTON 
GARTER 


1S KNOW ond WORK 
Every Poir Warranted 





CUSHION 
BUTTON 


CLASP 


Lies flat to the leg — never 
Slips, Tears nor Unfasters 


ALWAYS EASY 


REFUSE ALL SUBSTITUTES 
Squebs Pay fe: 


Bg A. attention Bm 4 part of 


tin "Suntotive tor a — en, 
women, 


Send 4 
and learn this anenoneely 
Ty. 













ric 


P.vwouge Roce Squas Co., 9 Atlantic Ave, Besten, Mase. 


HOW FAR DO YOU 
WALK IN A DAY? 


Did it ever occur to you that perh 
walked miles Just going aruund your —_. 
shop of office? Perhaps you'd like to know. If 
#0, get a Pedometer Pecometer is an in- 
affair that goes when you go and 
Stopes a you stop. This instfement has 
ost from ten to fifteen dlotiars. It 
= ae not a wy, but an 7 st an accurate and valuable 


werER ‘FREE! 


us ae fora ription to MODEEN 
our me nae iy Tangesine ne eh will & zou 

op the great pr ich ts being made in 

id (and if ion ronke keep sensed ol the times a 

Mopean MACHINERY), interestingly written, well 

pare On core 1Ge; 81.00 per a Pedometer,: 


MODERN Ls page 3 COMPANY. 













ae 


r 
813 Security Building, CHICAGO, ILLINOIS 








GuusmiTns. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, E 
From #-in. to 13- in. swing. 
Arranged for Steam or 
Foot Power, Velociped 
or *tand-up Treat '« 
Send for Lathe Catalog 
W.F.&INO. BARNES CO. 
y lahed 1#1¥. 


1ee0 Raby | &., Rockronn, Tus 


phat « ons Sot 
Applied tor Sp comand for the 
en ews Automatic 
els oot Winder 
or band or power 
wor with ity to 
St late 


sorta Pree, 
TOOL CO., 76 » ao St., Beston, Mass. 




















a ade into 





The Brennan Motor 


sear 


— MOTOR CO. + Gyracnee, K. Y. 





Raliway 


Mox 
alone. 
‘ 


Railway 


Red lake 
Resistance bar, KR. 
Reversing mechanism, 
iheos| 


Ratiway safety signal device 
sleeper construction, 
aan Patahanes. ete 


Coleman 


Railway tie, Nelson & } bol 
Rallway tie, J. A. Markli 

Raliway tie, composite, J. J, 
Rallway tie, metallic, 4 
track atructure, 
Rallway vehicle, U ; 
Rake, . A. Letendre 
Herzberg & 


tat, J. Nelson 










Saw set, 






Seraper, 8. Meeker 
Sereen bin, portable, 
Seal for screw 
Secondary battery, 

purifying, J ie 

Sewer pipe and coupling, Phelan & “Billings 
Sewing machine attachment L. P. 


Sewage, 


Sewlng 
4 

Sewing 

Sewing machine 


Shade, 
Shade fxture, 
Shade fixture, window, 
Shears, J. H. Brown 
Shears, 
Shirt, L. Stern 
Shirt, J. Engel .. 
Shoe fastener, EB. 
Shee form treeing mac bine, 
inated, W. C 


Sign, illu 
frame, 


Signal spectacle 
Skirt raiser, dreas, L. 
Skylight or transom lifter, 
Snatch block, Walters & 
Seda tank coupling bead, 
Sole avd heel setting 
ishing machine, boot 


Spindler, 


Stone . 
Stone working tool, 
coloring natural crystalline 
Stoppering device, 
gas, BR. Sturges 

Stovepipe ventilator attachment, 


Stones, 


Stove, 


Telephone 
key, 


Telephone 


Type 


‘ 


Voting machine, 
Wagon, dumping, 
Walks, stairways, 


Washing 


Running gear, A. 


Safety pin, HM. A. Norton 
Sausage machine, A. 
Sawmill set works, W. 
Hawkinae & Perry 
Seaffold bracket, F. Haas 

ao welgntag and computing, 


Seart 7 pa, studs, ete., 


A. Landau 


Zimmer .......- 
rebruck 


Cunsingbam 





BK. Blasberg 











dry 


Spanner or wrench, Halstead & ( handler 
Spark arrester, J. Gi. 
Spice box, W. West 
bobbin clutching means fur 
bie, F. H. Thompson 
Spoke puller, A. K. Olson 
Spraying apparatus, 
Stacker, bay. EB. & 
Stacker, straw, J. G 
Stair pad making machine, 
Staple setting device, . 
Steam dome and breeching, 
Steering device, W. 
Sterevacope, Wagner 
Stone, composition of 
aon 


c. 


) Serre reer 


Sugar from beets, Vr 


aer weeeeeee 


Sun dial, B. G. Hewitt 
Surgical instrume nt, 
Suspenders, R. ° 
Switch. See Rallway 
Switch, W. L. O'Brien 
Switch, G. E. Lemmon 
Switch mechaniso, 


& Irwin 


Syringe. vaginal, U 
Tackle block, H. L 
~~" key ints ++ -AROEENS rhe, 


jean 


Telegraphy or transmission 
A 


Artom 


Telephone exchange system, 


Telephone, single wire 
and intercommunicating, J 
switchboard 
M. Ericsson... 
Telephone ” toll apparatus, 
alarm, mechanism 
transmitters, 
tiseptic, mouthpiece for 
Telephonic relay, |! 
Telescoping mec banism 
Thermal inductor, 
Thermometer, 
Ticket or chee k aolivering 





H. Champlin . 


Tile makin apparatus, 
rire, detachable pneumatic, 
Tire, vehicle wheel, 
Tongue construction, 


0 Brien 


fool, combination, Ww 
fvol handle, 


Kelly 





‘ | B 
t re i 


ive for leach tanks, 
Valv gear, PF. Diets 

Vehicle, M. L. Senderling 
Vehicle brake, 5. 
Vehicle, pneumatic tired, ¢ 
Vehicle running gear, 


GOPOR cece ccccesodoccccces . 


Vehicle speed controller, 
Vending machine, C. 
Vest, J. Engel 


able. G. F. Cab 


Wall structure, G. B. 
Washing machine, T. M. Kirkwood 
machine, J. 8. Ruth 
Washing machine, B. Withelm 
Water heating, D. Cochrane 
Water heating apparatus, A. P. Broomell. 
Water motor, J Shevlin 
Water as 
r 























ewite b and ‘inte srlow king * apparatus, 





Seott 


Rotary moter, N. W. 
Rotary motor, L. &. 
Rovi. guide trave rae cnetien, 





nuta, ete., 


machine feed 
k - 

machine guide, 
thread 


wers .. <63 
adjustable window, 
T. Sulikx 





billips 











electromechanical, 








Wurmb 


c. 


detachable, 
feel holder, J. Hunter, 
Toy, BE. A. Retneman 
Toy cash register, W 
Toy, apirometer, H. G. 
Trap, H. H. Holmes 
Tray or table, self-tilting, 
Tree protector, L. B. 
fruek, J. 
Truck barrel, Ss. B 
Truck, hand, Cox & Forbes 
Tube cleaner, G. C 
Tuck marking attachment, 8 
casting machine 
Mayer & Albrecht 
Type machine mold 
ism, J. S. Bancroft 
Typewriting machine, y 
Typewrtiting machine 
jam. G. M. Kitzmiller 
Umbrella frame joint, G 
Undergarment, L. H 
Valve, C. L. Seovtile 
ilve, automatic tel®ase 


type on ting device, 


motor, 





or “senting a ratus, 
operated, E. pp 
J. P. ® 





Scientific American 

















. 770,560 
. 770,349 


770,614 


770,600 
770,468 
770,259 
770,@0 

268 








. 110, oat 


770,707 


A 
, 770,447 
: 770,678 


770,516 





1s} 5 er 





770,415 


Ke 70, oi4 
: to: Pr 


, 170,402 
770,474 


770,706 


? 770,557 


770, 4038 


770,455 
770,643 


770,580 


» 770,269 


770,556 
770,424 


770,377 


770,410 
. 770,206 
770,550 
. 770,433 
770,345 


. 770,558 
770,586 
. 770,611 

770,348 


770,718 


’ 770,423 
770, 4104 
770,040 
770,287 





770,598 


770,253 
770,065 





T70, 708 
770,046 
770,671 
770,416 











770,521 


770,719 
770,715 
. 770,518 
- 170,335 





SHRRHRSRO SE HTES SEE CEBESeeses TT0,815 















Catalogue. 


Many social leaders in New York and other large cities—people who 
demand and have the best of everything—are users of COLUMBIA 
Electric Broughams, Landeaus, 
Coupes, Victoria -Pheaetons and Opera Busses. These vehicles are 
built from exclusive designs and are sold for private service only. 
handsomely printed list of prominent purchasers and our special Town Carriage 


ELECTRIC VEHICLE CO., Hartford, Conn, 
NEW YORK. 134-138 W. 39th St. CHICAGO, 1413 Michigan Ave. BOSTON, 74 Stanhope St. 


Member Association Licensed Automobile 
Manufacturers. 











Finest Collection of 


VIOLINS 


in America 


Nearly one thousand 
fine instruments are 
now being offered at a 
special sale. Every 
violinist and every 
violin student should 
write for the list. A 
genuine bargain in a 
fine violin may be ob- 
tained from this collection. 


EMIT 
Write for List to 


LYON & HEALY 


49 Adams Street, Chicago 


| 
| 























and Stereopticons | 


QUALITY HIGH 
PRICES a 


cupped ag S Hydrogen, Acetylene or Electri 
jete Hustrated aCatolog supplied 
bey 8 


JAS. H. SMITH & foedhcetich 360 einen laa Ghtenge, ul. 


We Removed S Six Barrows of Scale 


from two small boilers thought clean by the Petersburg 
Electric Light Plant of Petersburg, Ill., by means of 


The Dean Boiler Tube Cleaner 





Whatever your present tube cleaning methods are, 
we can save you bundreds of dollars accept a free 
thirty days’ trial. 

THE WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 














SPECIAL SALE HATH: 








EFFICIENCY 


in its highest degree can be obtained only through 
the employment of that which enables the auto 
mobilist to take advantage of existing conditions. 


The Haynes 3 Speed 1 Lever Control 
Meets Every Road Condition 


ist gear for starting and mountain climbing. 
ad gear for hills, sand and bad roads. 
3d gear for good roads and moderate gra: 


RESULT: Never less than 80 per cent. efficiency 
All obtained by one lever, 


THE HAYNES-APPERSON CO. 
Member of the Association of Licensed Automobile Manufacturers. 


Agencies in — se cities. 


MAGIC LANTERNS None Det vue Own Heads 





Head is fitted with a 
olding 


List Price 04.00. 
GOODELL-PRATT COMPANY 


WELL 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kina of soil or rock 
on wheels or on sills. 








DRILLING 
Machines 


With engines or norse powers 

Strong, simple and durable. Any mechanic can 

Operate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. 





Holds several W orld’s Tien ards for apes A 
Relieves and breaks jar below the axle, 
thereby saving at least half the wear 











THE SPINAL BRUSH 
a. Wate and Peevenae aim Mek ness. 

medical properties, 
Sesty avpied positively affords 





te or any trouble that cap 
IRCULATION OF STIMULATION 


tions sent post valid on receipt of One Dollar. 
The Englich Syndicate A. & P. Co. 
Room 105 St. James Building, 





1133 Broadway, New York | 














ELEVATING--CONVEYING--POWER 


JEFFREY ‘wsiecscencerccee 


THE JEFFREY MFG. CO. 
— U.S. A. 






































OcToBER I, 1904. 








A Great Repository of Practical & Scientific Information 
‘ ee ehest, Valuabl 
one andbooks at Root, oe 
to Every Prec tical Man 
SIXTEENTH THOUSAND. PRICE $2.00 
Free of Postage to any Address in the World 


The Techno-Chemical | Receipt Book 


Yontaining Several Thousand eek 1a 
et, oo Important and most bo ul Ineo 
Chemical Technology, and their 
in the Arts and the Industries. pained salads 
German of Drs. Winckler, Biener, Heintz, 
Jacobsen, Koller, and Heinzerling, with additions “35 
William T. Brannt and William H. Wahl, Ph.D. (Heid.) 
Secretary of the Franki:n Institute, Hjustrated by i8 
engravings, one volume, o ‘er 500 ae 2mo, efegantly 
pound in scariet cloth, cilt, closely erinted. containing 
an immense :mount and a great variety of matter. 
Price #2.06, free of postaje to any address in the world. 
(FA circular of 2 pages, showing the full Table of Con- 
tents of this important Book, sent by mail free of postage to 
any on’ in any part of the Word who will Jurnish his 
address 
HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S.A. 


Treat ion 
-+y 
















are succes<ful and gain 
ing better positions and sala 
ries studying Electrical En- 
gineering. Steam Engineering, 
Mechanical cngineering, Mechanicai 
Urawing, Electric Meterman’s Course. 
Dyname Tender’s Course, Arithmetic. Al. 
gebra, by mail, Text-books free. Students he!ped 
to positions. Write for free catalogue. 
ELECTRIC ray ENGINEER INSTITU TE 

. 240 Went 284 St., New V ork 











ON TYPEWRITERS 


of all Makes 
Send for samples of writing, prices, and 
catalogue. Machives shipped for inspection. 
NEW VORA, CHICAGO, 
1ky Barclay St 124 La Salle St. 
KANSAS CITY, 
517 Wyandotte St. 
ST. LOUIS, 209 North 9b St. 
SAN FRANCISCO, 
536 Calliornia St. 


BOSTON, 
38 Bromfield St 








The Light Running YOST is easy to operate, 
its Beautiful Work is easy 


Our Unusual Catalogue is easy to understand. 


to read, 


Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


YOST WRITING MACHINE CO., 246 B’way, New York. 


MILLS FOR ALL MATERIALS. 








Does This Fact Indicate Merit? 


3¢9,000 LINDSAY LIGHTS 


Sold Since January 1, 1904 
LINDSAY LIGHTS are intended for use o 
manufactured, natural or gasoline chine eas They burn 
about f ot of gas per hour and « up to 300 eande 
power sling the candle f dinary incan 
descer ne on one-third ce plion 

1 One Lindsay 


all parts of the world 


al inducements for foreign 


omplete illustrated book and full partica 
¥ Nowe if you forge 
LINDSAY LIGHT COMPANY 
oerT. & 
CHICAGO, U. S. A. 


t it you will regret 't. 


Cables 


Folding chair, H 





Fork, spoon, or similar article, Ben- 
_ nett 04h: vabemetinn $7,141 to 37,146 
Fork, spoon, or similar article, Myers.. 37,147 
Grave guard, A. A. Bilan ........cecess p 
Mirrors, brushes, or similar articles, back 

Sov, W. DRM i cccutecasiuciceree cout 1 
Spoon or similar article, C. A. Bennett 37,140 

TRADE MARKS. 

Blankets, certain named, Chatham Mfg. 

OO. _ 0-6 uss 6¥o mabe eb vebaseA 43,371, 43,372 
Boot protectors or metal and of aeal ane 

rubber, Blakey's Boot Protectors ..... 43,392 
Bottles, Charles Boldt Glass Co. ........ . 45,383 
Burglar alarm for doors, J. A. Brittonm..... 45,390 


Cabinet, 
a cident, 


| Cann “i 
(irecery Co. 

le ardboard for 

| 


Wire netting, machine for making, F. Jo- 

anson Ene beh scheek cid cubbickeecerbe 770,722 
Weanth, 3, Mew ais cords Jacbee ae 770,382 
SR, fra TE. ROD. vad 04640 bh tvevedevauee 770,608 
ROS. Mie ts as 0.04204 deaeeshéenae 770,687 
Wrench, Paul & Stuart ..............00005 770,605 
Wrench, 0. BS. Randall ...........cceseeees 0,690 
Wrist pins, ete., mechanism for turning, 

Sp MES - Bikak ccect wens didaeneevdas 70,381 
Yeast, Davies & Wilding .......... iiavend ), 356 
DESIGNS, 

Chaplet or shrine of the boly rosary, C. 


c, 


combination 
euargenes 


fruits and 


packing 


corrugated, CC. 


| Chemical 
purposes, 
| Cleaning 


Waterproof and 
and roofing 
Paraffine Pain 


Whisky, Geo 


Bakery Co 
“Chicquids,’’ for 


P laying Card 


A printed copy 
of any 


com position 
1 


e om pound 





i ae aS RRS 3,4 
Confectionery, Finley Acker Co. ..... 43,304 
Fabric for shading growing planta, cotton, 

West Boylston Manufacturing Co. . 

Fabrics, cotton, Siemssen & Co. ..43,367 to 43, 370 
Flavorings for certain named purposes, ‘ 

Se SE re tute each da. cers . 43,373 
Food, stock, G. H. Payne Jeantoat ... 43,374 
Fruit, dried and preserved, ¢ Eckardt.... 43,396 
Gunpowder, Nobels Explosives Co. ...... 43,382 
worgges of wood or cardboard, A. B. Wooed- 

war Se pia . cosceese 48,38 
Medical, preparations, certain named, G. 

B. Hakins f ; a scaip ih qe 
Olls and lubricating " greases and pastes, 

lubricating, L. Sonneborn Sons ........ 43,381 
Optical goods, certain named, McIntire, Ma- 

gee & Brown ... ose 43,2 
Pianos and organs, H. ‘E. Chute 43,387 
Pipes, bolts, rods, and ene ‘die | stocks 

for, Hart Mfg. Co... bia Case soae ket 3,389 
Remedy, certain named ‘liquia external, 

Paris Medicine Company PREP ASF 43,308 
Remedy for certain named diseases, exter- 

nal, Radia Company freee 
Rubber shoes and goloshes, "India, Ostasia- 

tische Handels-Gesellechaft as . 43,398 
Salve, A A. Elchert... 4 .. 48,377 
Sewing machines and attachments, Davis 

Sewing Machine (Co. .........sceeeeeees & 
Soaps, certain named, A. Wolff, Jr 43,379 
Soda, bicarbonate of, J. C. Grant Chemical 

Co oinas 3,378 
Stackers for. thresh ing ray, “ei wind, Ma 

plebay Wind Stacker Co. ..... as 
Toilet preparations, ce rtain named Sea 

Breeze Chemical Co. .......60065 Meccee 
Type, Barnhart Brothers « Spindler 


weatherproof 
material 
t Co A 
Benz & Sons 


LABELS. 
*‘Antisepterine,”’ for antiseptic prepara 
theme, W. BB. GRaW. 2 cc csccensesis . 11,416 
“‘Arbest,”’ for toilet paper, ‘Scott Paper Co. 11,390 
“Blue Ribbon,’’ for baked beans, ‘ 
PON cudwcctdeoncodsotaredeseses 11,596 
“Buster Brown,'’ for bread,  Welle- Boe “ttler 


chewing gum, G a‘ 








Page vo and Spanish backs, 
rds,” for playing cards, 


Co 


of 


patent in the 


Gay a. 150 
149 


GRIME --0 5 cad ospiagnces 





advertising emergency 
Accident Supply 


vege tables, West 


w aved “or 


Co oat 
* purposes, 
Thiebaut ........ ¢ 
for certain named 
Deck . ¢090063005 5 ee 

00 


for metal or 





c om positions 
therewith, 


treated 


11,395 
Cum- 








W AN ED.— EN SKILLED MACHINE 
~ at diem. A com etitive ex- 


seta a, get 
avy Washington, P. c, 
ments at ger J will be given at 


fe eee draftsmen, and who state 
in examination above foterres fo. noes 








A RARE OPPORTUNITY 


Rae on tg . 











ee ee Ee 











RIMENTAL WERK. 


MODELS FIS SEX? EXP M 
Special 
. iD. Fox Bid Bidg., Franklin Square, New York. 


ELECTRIGITY Bo Wore Batters; telews 
BUBIE? PUBLISHIN tnsrgment Metre Ball Mov ox 8. CYA, Mass. 


MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanical Instruments. mal! Mach'y. 
— KLEINSCHMIDT, 82 W. Broadway, New York 


co: HARDWARE SPECIALTIES 


* eae Manufacturers and 
will market articles of merit 


LORIMER MFG. CO.. 153 S. Jefferson St,. Chicago, til. 


MODELS? 


DRYING MACHINES, “cre” 
PRPS utes SPI Piet 
[NVENTORS B5ss=E 


Pile EAUTEVESt SA 'Bse Era | 
SPLITDORF:. SPARK COILS 














eon 


























— 
al al 


SRN EL 6B PART! 




















MONTGOMERY 4 ©0., 
105 Fulton &t., New York (ity. 











Acknowledged 
THE ARMSTRONG MPG 


\e ., os 
New York Office, 18 Contre 





Telagraphy a 





STONE AXES—TO ETHNOLOGISTS 


im SALE) A A collection of 0 
| Porat ine tea si Wea 








‘Wouldn't you Iike to 
fn your head? Wouldn’t 
probiecn almost instantly 
write the answer? 


the 
RSS Any ify 


ae pee 








mings 11,3897 
“Clarice,” for cigars, Schmidt ‘k C . 11,407 
rene de Perlas, for cigars, Se’ hmidt & 

. : 11,408 
ae ‘orticelli 100- Yard Spool Silk,"” for spool 

Silk, Nonotuck Silk Co. ‘ --» 13,419 

“Foru,”’ for toilet paper, Scott Paper Co . 11,400 
“Fragrant Velvo-Derma,’’ for toilet and 

massage cream, W. Mezger ‘ 11,415 
“H. C. Bitting’s Dandruff Cure,"’ for dand- 

ruff cure, H. C. Bitting . eee . 413 
"a. C Bitting’ s Eczema Cure,"’ for medi 

cine, H. C. Bitting ........ spe cueees 412 
“Heinz Tomato Ketchup,"" for tomato 

catchup., H BOOS. GOs ocvacsessss 394 
“Hermes Balm,’ for medicine, Sanitary 

Chemmbeed Ce, .ccciscvcscvesegaases 11,411 
“Klorofil Dandruff Cure,’’ for dandruff cure, 

Klorofil Supply Co. .......0ceeeeeeeeee Al4 
“La Fabrega,’’ for cigars, H. Sommers..... 11,410 
‘‘Las Cremas Havanas,"’ for cigars, Schmidt 

Co ae ns esgevedatb dtr .«. 11,406 
“Los Preferos,’ for cigars, Schmidt & Co. 11,405 
“Mustave,"’ for toilet paper, Seott Paper Co. 11,402 
*“Oleo,”’ for soap, German American Soap 

Works gasjpus , - 11,404 
“Our S & N Seal,’’ for cigars, V. A. Col 

Mime Cigar Co. 2... .cccccccescveecs 11,409 
“Radium Polish,’’ for cieaning and polish- 

ing compound, Sanitary Chemical Co. .. 11,417 = 
“Scopace.”’ for toilet paper, Scott Paper Co. 11,401 
“Selz,’’ for toilet paper, Scott Paper Co..... 11,403 
“Sugar Soap.’’ for soap, Sugar Soap Co.... 11,398 | 
“Tryme-e,"’ for washing powder, A. B. Wal- | 

CEFR. cocccccce doaetse oesessecesdes 11,418 

PRINTS. 
“Astrolin: f antisepti i I , | 

Holt , 

**Roroline for antiaepri FP. Bb, Holt 
*Dermoline, for liquid soap, E. E. Holt 
“BE. L. Blimline & Co.'s Clothing Prod 

tions for 1904-05,"" for clothing, E. L 

Blimline & Co. . ob nd beseesceeaerces 1,101 
“Hasn't Scratched Yet,’’ for scouring soap 

Bon Ami Company .....--+s+ssseseeeers 009 
“Kataplasm,"’ for poultice, Holt . . 1,097 
“Life Malt,” for malt extrac A. Tiemann. 1.001 
“Liq. Camphenol,’’ for antiseptic, kK. EB. Holt 1,096 
“Moses Found in a Viscolized Shoe, for 

shoes, A. Sommer .....---++.--++:- “ . 1,102 
“Spiral Spring Side Steels Will ‘Not Break, ? 

for corsets, Downer, Hawes & Co. ...+-+ 1,100 
‘The Beer You Like,” * for beer, A. Tiemann. 1, 
“Ungt. Camphenol,”’ for ointment, E. E. Holt 1,008 


Congress Playing 
Enited States as 





the specification and drawing 
foregoing list, or any patent 
186%, will be furnished from 





ore os 
forges it. 





LETTERS FOR 
EASTERN STATES 






Elgin Watches regulate the world’s business, 

public and private. Every Elgin Watch is 

fully guaranteed. All jewelers have Elgin 
Watches, in both men’s and women’s 
sizes, and in all varieties of cases. 


be able to 
you liketo be iene 
without writing 


Our Free Book, “Rapid Calica 
fat een yere nara Sacto Weed 


of figuring in two. 
tien and a 


large sa 
ou want to better your 


this book at once. 
A postal il Twill ae it waion bis: 
























“ LINSLITE,” Lieber'’s Code 











" ince 
ge yg my 10" cont, me ger he wy ont Th j T ” an ill ted 
o aD e : pers ustra' 
oon Address fixes & Co., 361 Broadway, New history of the watch, sent free upon request to 
gu lian E.ai~ Nationwat WaTcH Co., Ercan, tit. 
tents may now be obtained by the in- 
ventors for Be a the inventions page’ in the fore- 
got Mist. For terms @ 
Sadrees Monn & Co., 961 New York. 
UNTIL. YOU INVESTIGATE + 
Ld OLINE ENC IGINI “THE MASTER WORKMAN,” 
oo aay wag at nal et jonaeee be 
all one gee ese mage peg pe wage a ail cost ‘ 





























Scientific American 








if you do not investigate the WINTON before you 
baye gt car px will not get ite equal. Completely 


equi ft. oa b. Cleveland; without top, 
$u.be0, Pr Peak deliveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.3.A. 








sreden. ie vost ont forthe price tn van gress 


WALtSan MANUFACTURING co. 


™, ase. 





























1854 - 1904 
WaLTHAM WatTCcHES 


HAVE STOOD THE TEST OF TIME. 


AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


'** The Perfected American Watch,’” an illustrated book of 
(interesting information about watches, free upon request. 











eh 


wor.o’s 
GREATEST GHOCMAKER. 















ce on the bottom. j 
Sold by shoe dealers everywhere. Fast Color Lyeclets used 
Exclusiwely. 


The reason W. L. Douglas $3.50 
gunna in Ss world is because of their 


shoes are the 
excellent style, 


easy fi or weertng qnalities. If I could show 
you the at roy tween the shoes made in my fac hary and 
those of c— makes a the high-grade leathers used, you 
would w wh Doug! §0 shoes cost more 
to make, why they hold ‘their shape, it better, wear longer, 
“ 0 intrinsic value than oar ot 
a eane. and why the sales for the year ending 
Say. 1 1904, were 
$6,263,040.00. 
Ww. ntees their value by stamping his name 


Look for it—take no substitute, 


Superior in Fit, Comfort and Wesa-. 


shoes. 


i find t 


hem su 


5.00 to 
dnt. j A Lowt Richmond, Va. 


* [have worn W.L. Douglas $3.50 shoes for the last tweive years 

with absolute satisfaction. 
and wear (o others cootiog Spee F $ 
B. 8. MeCUR, Dept. Cot 8. 


W. L. Dougias uses Corona Coltskin in his $3.50 


eo in fitcomfort 


Corona Colt is conceded to be the finest 
Patent Leather made. 

SEND FOR CATALOGUE GIVING FULL INSTRUCTIONS 
HOW TO ORDER BY MAIL. 


W. L. DOUGLAS, Brockton, Mass. 





Price pales into insig- 
nificance beside the fact 
that “ Taylor Old Style” 
roofing tin will last in 
good condition seventy- 
three years. It is 86 
good that you forget the 
price, yet the price is 
but little more than 
common kinds. 


This and other roof-proof truths are in the book, 
“A Guide to Good Roofs,” free to all who want 
weather-tight roofs. Architects, builders and metal 
workers will, if they send their names and ad- 
dresses, receive free each month “ The Arrow,” a 
little paper which hits the bull's eye more fre- 
uently than some publications more pretentious, 
t also tells about tin. 


N. & G. TAYLOR COMPANY 


ESTABLISHED 1510 


Philadelphia 


We MARTZ & WEISS KEROSENE |: 
1 to 0M, P. wan Peabo oer cn 









Bend for 
¢ atalogue. 


- ~ a Ne amt ror 
tery or Game umd. Perfect regula 
tion. Belted or directly coupled to 


dynamo for electric lighting, « a, 


alt ‘power purposes. 
i v »y 
126138 Sie be "New Your. 
A EP RY 
& GOVERNMENT. 
Highs £50 divect coupled 
Generator Set, Parts Rapasition 1900, 


Gold Medal, Pan American Ex 
Gold Medal, Charleston, 8. C., Exposition, 1902. 


Pomtion, 190!. 


— 





“The Pen That Fills Eesott”™ " 
& ink well ink, press lever operation 
mm a ciesatinase, =F fort and convenience don’t 


& matter of « 


LH a 


ou owe ry te yourself to 


atalogue, it will make you a CONKLIN enthasivt. 


The Conklin Pen oe. 


Represented in G wae ate & by paras & 
Lane, Farr: , Lea 
& Gilbert, 47 eters ag Malbesres 


learn more abeut 







Boo 
all about it. 


f Sloan's 
tions 


handwriting 


it this 


i Magiees Ave. 


bos Ls., oe 
: im Australia by Rae, Munn 


= e will also send 
fifty ortgipal sugges- 
for improving your 
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fatal By 






catal 
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. to BO rt. 


BARGAING iN 


yole, 


_ MARINE ENGINES. 


Single, double, triple and 4 cylin- 


ok, ch marine hs ba engines. High and low speed 
on the market for auto, speed or racing boats. launches, cruisers and 


best 


¥ hia, We also manufacture the only true Solid Reversible 
Wheel, the best wheel in the we very Write for full descriptive 
Agents wanted in every cow 


Michigan Me eter te., Grand Rapids, Mich, 


m moto 


electrical goods. 


"BOYS, WRITE TO US 


and let us show 
is to become an electrician. 
for boys f—~. every- 


ou how eas: 


a 
> 4% 
Water 8t., Milwaukee, Wis. 


























rm . Sp. wnthariscope, giving most hetitiens effecta, postpaid, ¢¥.00. Radian 
jemonstrating fluorescence, $7.50 
Fernamatentivg ts —, of mage lantern the elect rical 


Tubes, « 


Radium, 


The &. Rat 
af beth bich and low 
Pitch sends 


ontaining Radium mixture for 
Newton's ——— 
ee 
R 
Uranium Concentrates, 


Williams, Brown & Earle, Dept. 6, 918 Chestout St,, Philadelphia 


v fay 


ad bogrmp 
W itlensites 


wemreneg the N. & aya 


Write for circula t 





OVR NEW 
SKELETON 
WATCH 


Guar New Golecon, Watch a a's we 





Pease 


a. CO., 





fhe § 
Ld 


Ime. 


WATCHES 


sime, pat be h 


ww tte: 
ale by 


READY FOR 


DELIVERY 


OCTOBER ist 


ali Sewelers. 
THE NEW ENGLAND WATCH co. 37 @ 39 Maiden Lane, New York 
7 Snew fe-sex Leaden, England 


Accurate 





feel over any other 


pee 


wanes Wp rm ade A fp 


WarG000 DOUBLE FLUE HOT BLAST RANGE 
gy ewer 


yar tnmey refunded. lee out) 
Anti-Trust R Range, $ $21.76 


our nooo tot Hines coast 
237 Front St., A ALTON, 00 tit. 





NICKEL 
Electro-Plating 
Apparatus a Baterai. 
Hanson & VanWinkie 


elena ty 


"ne 8. Canal Se 


























keep up with the 
' flash of business 
thought. Never tires, 
never fails, simple in con- 
struction, easily filled. 
We have a dbookleton the subject and will send 
yous list of most convenient stores where you can buy 
L. E. Waterman Co. 
173 Broadway ~ - New _ York 


Large Contracts: 
Solicited 


Our factories are so numerous and 
so pba esd equipped that we can 

te successfully on large con- 
trace —such as sheet steel o. 
ings, general manufacturing and 
machine shop woik. 


Pope Manufacturing Co. 


21 PerK Row, New York City 






























THE FRANKLIN MODEL SHOP 


Inventors, amateur schools and Fagen furnished with an 
in metal from o le piece to cumplete model. 
Drawings and aye’ —_ fiveatien? dems, Vrite for 


PARSELL & WEED, 129-181 W. Sist St., New York 


“NUTSHELL” 


Safety Razor 


Cleanest, 
Practical 
Razor in the World 


$1.00 

















Money re 


All ta a Nutshell 








Smecial Offer.—On receipt of $1.00 
Strop and Ten pons (regular price 
Sold to Consumers only 

Seal | u Bere 1owest prices, Best Katiroad 
0S =" cies, A Sg ete. rave 
Wil! pulverize all kinds of milling 

30 to 16 tons per day; — d by 

pressed air 

efficient for large or small plunt. 
The Ideal Stamp and suitable 
89 State St., Boston, Mass. 

Denver, Col., General Agents 


I will mail you one 
of razor and strop $1.25). 
&. L. SCHMITZ 
Wagon or Btock Scales ma: ae 
eee. 

Listes Free. GGrraso 2 SCALE CO,, Chicago, I 
ore. It is economical in the use of 
steam or com! . Can te 

*rospects can quickly be made 
concentrating table. 
The Hendrie & Bolthof 
The Apple 


Nutshell a, One Razoi 

funded if not satisfactory. 
39 Greenpoint Avenue, Brooklyn, N. Y. 

‘lao by ef — arty inet 
power; will reduce to forty mesh 
installed at small cost. Is equaily 
paying properties by the use of 
THE IDEAL COMPANY 
Mig. and Supply Co., 
hen, 





troubles, Dirt and waterproof. Easily 
attached, increases power and 
. Send for full partioulers 
on our storage bat: spark 
colls, pte ne devices, spark 
blogs, and all kinds of ignition 
apparatus, 


oussiiaa 
PA ramesalrnstes 










































